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Summary 
 
We investigate some issues of macro-economic statistics in Japan including the housing 
investment, the private non-residential investment and the quarterly (preliminary) 
GDP estimates. We illustrate the problems associated with the seasonality and 
structural break in recent Japanese macro-economy. We use the statistical smoothing 
method and DECOMP (developed by Kitagawa and Sato at ISM) and discuss the 
possible problems with the use of X-12-ARIMA program by the statistical offices in the 
Japanese central government. We propose several ways to improve the quality of 
macro-economic statistics in Japan. 
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11. ͸͡Ίʹ
͜͜਺೥ؒʹ͓͚ΔੈքܦࡁͷมಈΛഎܠͱͯ͠ɺ೔ຊܦࡁʹ͓͚ΔओཁͳϚΫ
ϩܦࡁܥྻͷଟ͘Ͱ͸ܹ͍͠มಈ͕؍࡯͞Ε͍ͯΔɻಛʹΤίϊϛετɺϚΫϩܦ
ࡁֶऀ͕஫໨͍ͯ͠Δ GDP ܥྻΛ͸͡Ίͱ͢ΔओཁͳϚΫϩ࣌ܥྻͰ͸ɺ2005 ೥
ࠒ͔Βܠؾͷճ෮جௐ͔Β 2008 ೥-2009 ೥ʹ͔͚ͯͷେ͖ͳམͪࠐΈɺ͔ͦ͜Βए
ׯͷճ෮جௐͱ͍͏ಈ͖Λ͍ࣔͯ͠Δɻ͜͏ͨ͠࠷ۙʹ؍࡯͞Ε͍ͯΔܦࡁมಈͷ
ղऍ΍ཧղɺࠓޙͷಈ͖ʹ͍ͭͯ͸ɺϚΫϩܦࡁࢦඪͷղऍͱͱ΋ʹɺΤίϊϛε
τͷؒʹ͓͍ͯ΋ҙݟ͕෼͔Ε͍ͯΔɻ
Τίϊϛετ΍ܦࡁֶऀ͸੓෎౰ہ͕ൃද͢ΔϚΫϩܦࡁσʔλΛར༻ͯ͠ܦࡁ
ಈ޲Λ෼ੳ͠ɺܠؾಈ޲Λ൑அ͢Δͱ͍͏౷ܭσʔλͷར༻ऀ (ΤϯυɾϢʔβʔ)
Ͱ͋Δ͕ɺۙ೥Ͱ͸੓෎౰ہ͕ൃද͢ΔϚΫϩܦࡁ౷ܭͷ਺஋ʹ͍ͭͯͷٙ໰ɺ൷
൑Λൃ͢Δ͜ͱ͕͋Δɻͦ͏ͨ͠ΤίϊϛετͳͲʹΑΔίϝϯτͷதʹ͸໌Β͔
ʹϚΫϩܦࡁ౷ܭɺ͋Δ͍͸੓෎ʹΑΔܦࡁ౷ܭͷ࡞੒աఔʹ͍ͭͯਖ਼͍͠ཧղʹ
͚͍ܽͯΔ৔߹΋গͳ͘ͳ͍͕ɺϚΫϩܦࡁ౷ܭͷ࡞੒ʹ͍ͭͯཧղ͍ͯ͠Δؔ܎
ऀʹͱͬͯ΋Ұ֓ʹޡղͱ͸ݴ͍೉͍ॏཁͳ࿦఺΋ز͔ͭଘࡏ͍ͯ͠Δɻྫ͑͹಺
ֳ෎͕࡞੒ɾެද͍ͯ͠ΔGDP ౷ܭɺಛʹ࢛൒ظGDP ଎ใͷ਺஋ʹ͍ͭͯ͸ެද
͞ΕΔ࢛൒ظ GDP ৳ͼ཰͸ࠁʑͱ͔ͳΓͷมಈΛ͓ࣔͯ͠Γɺͱ͖ʹ͸θϩ෇ۙ
ʹ͓͍ͯϓϥεͱϚΠφε͕ೖΕସΘΓ͏ΔͳͲɺGDP଎ใ஋ʹΑΔܠؾ൑அΛࠔ
೉ͳ΋ͷʹ͍ͯ͠Δɺͱ͍͏໰୊͕͋Δɻ͜Ε͸ GDP ଎ใ஋Λେ͖ͳΑΓͲ͜Ζ
ͱͯ͠೔ຊͷϚΫϩܦࡁͷܠؾಈ޲Λ൑அ͍ͯ͠ΔΤίϊϛετɺ͋Δ͍͸ܠؾ൑
அʹ΋ͱ͖ͮ౰໘ͷܦࡁ੓ࡦΛཱҊ͍ͯ͠Δ੓෎ؔ܎ऀͳͲʹͱΓɺݟաͤ͝ͳ͍
໰୊Ͱ͋Δɻ·ͨۙ೥Ͱ͸ϚΫϩܦࡁ౷ܭͷެද਺஋ʹରͯ͠גࣜࢢ৔΍֎ࠃҝସ
ࢢ৔ͳͲۚ༥ࢢ৔͕Ұ࣌తʹաහʹ൓Ԡ͍ͯ͠ΔՄೳੑ΋গͳ͘ͳ͍ɻ࢛൒ظ GDP
ʹؔ͢ΔΑΓେ͖ͳ໰୊ͱͯ͠͸ɺ࢛൒ظ GDP ͷ଎ใ஋͸ఆظతʹ಺ֳ෎ΑΓެ
ද͞ΕΔ͕ɺެදͷޙͷ໿̍ϲ݄ޙʹ଎ใ஋ͷ਺஋͕վగ͞Εɺ͞Βʹ͔ͳΓ࣌ؒ
͕ܦաͨ͠ͷͪʹ֬ใ஋͕ެද͞ΕΔ͜ͱ͔Βੜ͡Δ͏ΔࠞཚΛڍ͛ΒΕΔɻۙ೥
ͷܦݧ͔Β͸ɺಉҰ࣌ظͷ GDP ͷ਺஋ࣗମʢ͠͹͠͹೥཰׵ࢉ͞Εͨ੒௕཰Ͱ͋
Δ͕ʣ͕ൃද͞ΕΔ౓ʹมߋ͞Εɺ଎ใ஋ɺ଎ใ஋ͷվగ஋ (̎࣍଎ใ஋)ɺ͞Βʹ
͠͹Β͘ޙʹൃද͞ΕΔ֬ใ஋ͷؒͷΪϟ οϓ͕ແࢹͰ͖ͳ͍ɺ͜ͱ͕ࢦఠ͞Εͯ
2͍Δɻಛʹ͜͜͠͹Β͘ͷܦݧ͔Βɺถࠃ΍ԤभओཁࠃͳͲઌਐॾࠃͱൺ΂ͯ΋೔
ຊͷ GDP ౷ܭΛΊ͙Δ͜͏ͨ͠վగ෯͕૬ରతʹେ͖͍ͷͰɺ଎ใ஋ͷ৴པੑ͕
े෼Ͱͳ͍ͱͷࢦఠ΋ͳ͞Ε͍ͯΔɻ͜͏ͨ͠Ұ෦ͷΤίϊϛετ͔Βͷίϝϯτ
͕ਖ਼౰ͳ΋ͷͰ͋Δ͔൱͔͸࿦૪తͰ͋Δ͕ɺ͜ͷछͷίϝϯτΛड͚Δ͜ͱࣗମ
͸೔ຊ੓෎ʹ͓͚Δ౷ܭ౰ہऀʹͱͬͯ͸ɺެද͍ͯ͠Δ౷ܭ਺஋ͷ৴པੑͷج൫
Λ༳Δ͕͔͠Ͷͳ͍͚ͩʹͱͲ·ΒͣɺϚΫϩܦࡁ౷ܭ͕ܦࡁಈ޲ͷ೺Ѳɺܦࡁ੓
ࡦͷཱҊʹ͔͔ΘΔجૅࢿྉͱ͞Ε͍ͯΔݱঢ়͔Βݟͯ΋ɺे෼ʹݕ౼͢΂͖՝୊
Ͱ͋Δɻ͜͜ͰॏཁͳݤͱͳΔ౷ܭֶత໰୊͸ɺΤίϊϛετɺ੓෎ؔ܎ऀɺ͋Δ
͍͸ܦࡁֶऀͷଟ͘͸ݪܥྻͰ͸ͳ͘ɺ݄࣍ (࢛൒ظ) ͷܥྻ͔Βܭࢉ͞Εͨલ೥ಉ
݄ൺ(લ೥ಉظൺ)ɺ͋Δ͍͸੓෎ͷதͷ୲౰෦ہ͕ʮX-12-ARIMAͱݺ͹ΕΔقઅ
ௐ੔๏ʯΛࢪͨ͠قઅௐ੔஋ͱͯ͠ͷ࢛൒ظ GDP ͱͦͷओཁͳߏ੒ཁૉΛਪܭ͠
ͨޙʹܭࢉ͞ΕͨʮมԽ཰ɾ৳ͼ཰ɺ೥཰׵ࢉ஋ʯʹج͍ͮͯܦࡁಈ޲Λٞ࿦ͯ͠
͍Δ͜ͱͰ͋Δɻ
ຊߘͰ͸͜͏ͨ͠೔ຊͷϚΫϩܦࡁ౷ܭΛΊ͙Δ࠷ۙͷ՝୊ͷதͰ΋ɺ݄࣍ܥ
ྻͱͯ͠ಘΒΕΔॅ୐ண޻݅਺ͷܥྻɺ࢛൒ظ GDPɺ͓Αͼ࢛൒ظ GDP Λߏ੒͢
ΔϚΫϩܥྻͷதͰॏཁͳܥྻͰ͋Δઃඋ౤ࢿܥྻͳͲΛ࣮ྫͱͯ͠औΓ্͛ɺϚ
Ϋϩܦࡁ౷ܭʹ͓͚Δز͔ͭͷॏཁͳ՝୊ʹ͍ͭͯݕ౼͢Δɻಛʹ͜͜Ͱ͸౷ܭֶ
ͷॏཁͳݚڀ෼໺Ͱ͋Δ࣌ܥྻ෼ੳͷ؍఺ΑΓقઅௐ੔ͷ໰୊ɺઃඋ౤ࢿͷਪܭ໰
୊ɺ࢛൒ظ GDP ͷ೥཰׵ࢉ஋ͷ໰୊ɺͳͲΛߟ࡯͢Δɻͦͯ͠౷ܭֶతͳߟ࡯Α
Γಋ͔ΕΔϚΫϩܦࡁ౷ܭʹؔͯ͠ߴԬɾࠃ༑(2010), ࠤ౻ɾࠃ༑ (2010), ࠃ༑ɾࠤ
౻(2010) ͕ఏҊ͍ͯ͠ΔएׯͷվળࡦΛٞ࿦͢Δɻ͜͜Ͱɺ͜ͷؒʹ಺֎ͷΤίϊ
ϛετͳͲΛத৺ʹ೔ຊͷ GDP ౷ܭʹؔͯٞ͠࿦͞Εɺվળ͕ٻΊΒΕ͍ͯΔ՝
୊͸ɺ࣌ܥྻσʔλղੳʹؔ͢Δ౷ܭֶ͔Βݟͯ΋ࣗ໌Ͱ͸ͳ͍͜ͱ͕ͱΓΘ͚ॏ
ཁͰ͋Δɻଟ͘ͷࠃຽ͕৽ฉ΍ςϨϏɾχϡʔεͳͲΛ௨ͯ͡ʮ੓෎ͷެද஋ʯͱ
ͯ͠໨ʹ͍ͯ͠Δ਺஋͸ɺ݄࣍ܥྻͷ৔߹͸લ೥ಉ݄ൺ (࢛൒ظ౷ܭͷ৔߹ʹ͸લ
೥ಉظൺ)ɺ قઅௐ੔ࡁܥྻʹجͮ̍͘ظؒͷ੒௕཰ɺ͋Δ͍͸࢛൒ظ GDP ͷ৔
߹ʹ͸೥཰׵ࢉͷ GDP ੒௕཰ͳͲͰ͋ΔɻϚΫϩܦࡁ౷ܭʹؔΘΔ࠷ۙͷ໰୊ʹ
͸࣮͸౷ܭత࣌ܥྻ෼ੳʹ͓͚Δ؍ଌޡࠩ(measurement errors) ΛΊ͙ΔجຊతͰ
͔ͭॏཁͳز͔ͭͷ໰୊ͱؔΘ͍ͬͯΔɻͦ͜Ͱ౷ܭత࣌ܥྻ෼ੳ(statistical time
series analysis) ͱݺ͹Ε͍ͯΔ౷ܭֶతํ๏ʹ΋ͱͮٞ͘࿦ͳ͠ʹ͸໰୊Λਂ͘ཧ
3ղ͠ɺ·ͨ͋ΔछͷղܾࡦΛݟ͍ͩ͢͜ͱ͕ࠔ೉ͳͷͰ͋ΔɻຊߘͰྫࣔͯ͠આ໌
͢ΔΑ͏ʹ౷ܭత࣌ܥྻ෼ੳ͸͜ͷؒʹඈ༂తʹਐา͍ͯ͠ΔͷͰɺ͠͹Β͘લ·
Ͱ͸ࠔ೉Ͱ͋ͬͨ࣌ܥྻσʔλ͔Βͷঢ়ଶਪఆͳͲͷ໰୊͸ҰఆͷԾఆͷԼͰ༰қ
ʹ࣮ߦ͸ՄೳͰ͋ΔɻຊߘͰ͸࣌ܥྻ෼ੳʹؔ͢Δ͜ͷؒͰͷ౷ܭֶͷల։Λ౿·
ཱ͑ͨ৔͔ΒɺϚΫϩܦࡁ౷ܭʹ͓͚Δ՝୊ʹ͍ͭͯҰఆͷվળҊΛఏࣔͰ͖Δ͜
ͱΛ۩ମతʹࢦఠ͢Δɻ
ຊߘͷୈ2અͰ͸ॅ୐౤ࢿܥྻΛྫͱͯ͠ϚΫϩܦࡁ౷ܭʹؔ͢Δ໰୊ɺಛʹق
અੑͱقઅௐ੔ͷ໰୊Λٞ࿦͢Δɻୈ 3 અͰ͸࢛൒ظ GDP ʹ͓͚Δઃඋ౤ࢿܥྻ
ͷਪఆΛ८Δ࠷ۙͷ࿩୊ʹ͍ͭͯઆ໌͢Δɻୈ̐અͰ͸࢛൒ظ GDP ͷ೥཰׵ࢉ஋
Λ८Δ࠷ۙͷ࿩୊ʹ͍ͭͯٞ࿦͢Δɻ࠷ޙʹୈ̑અͰ͸ঢ়ଶۭؒϞσϧͳͲҰൠత
ͳ౷ܭతఆࣜԽʹ͍ͭͯٞ࿦͢Δͱͱ΋ʹࠓޙͷ՝୊ɺಛʹϚΫϩܦࡁ෼ੳʹؔ͢
ΔຊߘͰͷٞ࿦ͷҙຯʹ͍ͭͯઆ໌͢Δɻ
2. ॅ୐౤ࢿܥྻͱقઅੑ
< ਤ 2.1:ॅ୐ண޻݅਺ͷਪҠ(લ೥ಉ݄ൺ)>
యܕతͰॏཁͳϚΫϩܦࡁ౷ܭͷ࣮ྫͱͯ͠ࠃ౔ަ௨ল͕ެද͍ͯ͠Δ݄࣍ͷॅ୐
ண޻݅਺1 ΛऔΓ͋͛ͯΈΑ͏ɻ͜͜Ͱ 1990 ೥-2010 ೥ʹ͓͚Δಉܥྻͷલ೥ಉ݄
ൺͷ࠷ۙͷಈ޲Λ͕ࣔͨ͠ɺ͜ͷؒʹϚΫϩܦࡁ౷ܭͷެද஋ͱͯ͠৽ฉ΍ςϨϏɾ
χϡʔεͳͲͷϚεɾϝσΟΞͰ͸͠͹͠͹લ೥ಉ݄ൺͷܥྻͷ࠷৽ͷಈ޲ΛͱΓ
͍͋͛ͯΔҝͷྫࣔͰ͋Δɻݪܥྻ͕݄࣍ܥྻͷ৔߹ʹ͸લ೥ಉ݄ൺͷ਺஋͕େ͖
͘ใಓ͞ΕΔ͜ͱ͕ଟ͍͕ɺͱΓΘ͚ۙ೥ͷΑ͏ͳϚΫϩܦࡁ͕ͱΓ·͘ঢ়گʹ͓
͍ͯ͸ͦͷ਺஋ͷҙຯʹ͍ͭͯΑ͘஫ҙͯ͠ղऍ͢Δඞཁ͕͋Δɻগͳ͘ͱ΋͠͹
Β͘લ·Ͱ͸ॅ୐࢈ۀΛؚΉؔ܎ऀ͸ɺॅ୐धཁͷมಈΛ൑அ͢Δͱ͖ʹ͸ࠃ౔ަ
௨ল͕ެද͢Δલ೥ಉ݄ൺΛॏࢹ͍ͯͨ͠Α͏Ͱ͋Δɻ͜͜Ͱܦࡁ࣌ܥྻ࿦ʹ͓͍
ͯ͸ݹ͔͘Βٞ࿦͞Ε͍ͯΔΑ͏ʹɺྫ͑͹ܠؾͷಈ޲ɺܠؾ॥؀ͷہ໘ΛͱΒ͑
Δ໨తͰ͸લ೥ಉ݄ൺʢ͋Δ͍͸࢛൒ظܥྻͰ͋Ε͹લ೥ಉظൺʣͱ͍͏ܥྻʹΑ
1 ͜͜Ͱͷݪܥྻ͸ݐઃண޻౷ܭʹ͓͚Δ (࣋Ո+ିՈ+෼ৡ) ʹΑΓఆٛ͢Δɻެతॅ୐΋ؚ·Ε
͍ͯΔ͜ͱʹएׯͷ஫ҙ͕ඞཁͰ͋Δɻ
4Γݪܥྻͷಈ޲Λ൑அ͢Δ͜ͱͷ໰୊఺͕ࢦఠ͞Ε͍ͯΔ2 ɻ͜͜਺೥ͷॅ୐ண޻
݅਺ɾલ೥ಉ݄ൺͷܥྻ͸େ͖ͳෆنଇͳมԽΛ͍ࣔͯ͠Δ͜ͱ͕෼͔Δɻ
< ਤ2.2:ॅ୐ண޻݅਺ͷਪҠ (ݪܥྻ)>
࣍ʹલ೥ಉ݄ൺΛܭࢉ͢ΔͨΊʹ༻͍ͨݪܥྻΛਤ2.2ʹ༩͓͑ͯ͘ɻࠃ౔ަ௨ল͸
೔ຊ֤஍͔ΒಘΒΕͨ৘ใΛूܭ݄ͯ࣍͠ͷॅ୐ண޻݅਺ͷݪܥྻΛ࡞੒͍ͯ͠Δɻ
1990 ೥-2010 ೥ͱ͍͏ظؒΛͱ͚ͬͨͩͰ΋ɺ͜ͷؒʹ 1997 ೥ 4 ݄ͷফඅ੫γϣ ο
ΫͳͲ༷ʑͳಛ௃తͳมಈΛ؍࡯Ͱ͖Δ͕ɺಛʹ͜͜਺೥ؒͷมಈ෯͸աڈʹྨྫ
Λ୳͢ͷ͕ࠔ೉ͳఔ౓ʹඇৗʹେ͖͍͜ͱ͕֬ೝͰ͖Δɻྫ͑͹ 2007೥6 ݄ʹൃੜ
ͨ͠ݐஙج४๏ͷվఆΛ८Δ໰୊ (ΞωϋɾγϣοΫ) ͸Ұ࣌ظ͸ 50 ύʔηϯτݮ
Λه࿥͢Δ΄ͲͷӨڹ͕͋Δ೔ຊͷॅ୐ࢢ৔ʹಛ༗ͷେ͖ͳมಈͰ͋Δɻ·ͨ2008
೥ޙ൒ʹถࠃɾϤʔϩούͷۚ༥ࢢ৔ʹ୺Λൃͨ͠ϚΫϩܦࡁγϣ οΫ (ϦʔϚϯɾ
γϣ οΫ)͸ͦͷޙੈքతʹେ͖ͳӨڹΛٴ΅͍ͯ͠Δ͕ɺͦͷޙͷ࣮ମܦࡁ΁ͷӨ
ڹ͕ͱΓΘ͚େ͖͍೔ຊͰ͸ॅ୐ண޻σʔλΛݟͯ΋Ұ࣌ظ͸࠶ͼ40ύʔηϯτఔ
౓ͷམͪࠐΈΛه࿥͠ɺͦͷޙɺݪܥྻͰ͸ఈΛଧͪͭͭ΋൓సͷஹ͠΋͋Δɻ͜
͏ͨ͠ݪܥྻͷಈ͖ͷҙຯΛཧղ͢Δͱɺۙ೥ʹݪܥྻ͔Βܭࢉ͞ΕΔલ೥ಉ݄ൺ
ͷܥྻ͸ղऍ͕͔ͳΓࠔ೉Ͱ͋ΓɺΉ͠Ζ͔ͳΓܦࡁมಈͷஹީΛݟޡΔՄೳੑ΋
େ͖͍͜ͱ͕ਪଌ͞ΕΔɻ࣮͸ॅ୐ண޻݅਺͸ϚΫϩܦࡁ౷ܭͱͯ͠͸͔ͳΓॏཁ
ͳܥྻͰ͋Δ͹͔Γ͔ɺ͜ͷؒͷ೔ຊͷܦࡁܥྻͷมಈύλʔϯͷཧղͷࠔ೉͞Λ
ྫ͍ࣔͯ͠ΔͷͰ͋Δɻଞํɺॅ୐ண޻݅਺ͷݪܥྻ͸গͳ͘ͱ΋ 2007 ೥ࠒ·Ͱ
͸໌֬ͳ̍೥Ҏ಺ͷपظతมಈɺقઅతมಈΛಡΈऔΔ͜ͱ͕Ͱ͖Δɻ͜͏ͨ͠ق
અมಈΛ͋ΔҙຯͰऔΓআ͘௚؍తखஈͱͯ͠ݪܥྻͷલ೥ಉ݄ൺͷܥྻΛॏࢹ͢
Δ͜ͱ͕͔ͳΓҙຯ͕͋ͬͨ࣌୅(ಛʹτϨϯυ੒෼ͷ੒௕཰͕͔ͳΓߴ͍࣌୅)΋
͕͋ͬͨɺۙ೥͸ͦ͏ͨ࣌͠୅ͱ͸ࠜຊతʹܦࡁΛͱΓ·༷͘૬͕ҟͳΔɺͱղऍ
͢΂͖Ͱ͋Δɻ
͜͜Ͱݪܥྻͷมಈʹ͍ͭͯ؍࡯͞ΕΔقઅੑΛऔΓআͨ͘Ίʹɺ೔ຊΛ͸͡Ί
2 ྫ͑͹ܦࡁ࣌ܥྻͷτϨϯυ੒෼ɾ॥؀੒෼ɾقઅ੒෼ɾෆنଇ੒෼ͷ৐๏ϞσϧΛԾఆ͢Δͱ
قઅత॥؀͕΄΅ͳ͘ͳΔͱ͍͏ٞ࿦͕લ೥ಉ݄ൺΛ༻͍Δࠜڌͱ͞ΕΔɻ॥؀੒෼ɺτϨϯυ੒෼
͋Δ͍͸୹ظతͳେ͖ͳมಈʢߏ଄มԽʣ͕ى͖ΔͱͦͷपลͰେ͖ͳ࿪Έ͕ൃੜ͢Δɻ
5ͱ͢Δओཁࠃͷ੓෎౷ܭͰ͸قઅௐ੔๏Λར༻͍ͯ͠Δ͜ͱ͕ॏཁͰ͋Δɻಛʹۙ೥
ͷ೔ຊͰ͸ถࠃηϯαεہͷ࣌ܥྻάϧʔϓ͕։ൃͨ͠X-12-ARIMAϓϩάϥϜʹ
ΑΓقઅௐ੔ͷ࣮຿ɺ͢ͳΘͪूܭͨ͠ݪܥྻ͔ΒقઅੑΛͱΓͷ͍ͧͯقઅௐ੔ܥ
ྻΛ࡞੒͢Δ࡞ۀΛ͓͜ͳ͍ͬͯΔɻ͕ͨͬͯ͠೔ຊͷओཁͳϚΫϩܦࡁ౷ܭͷཧղ
ʹ͸X-12-ARIMAϓϩάϥϜΛਖ਼͘͠ཧղ͢Δ͜ͱ͕ॏཁͰ͋Δɻ͜ͷϓϩάϥϜ
ͷΞϧΰϦζϜ͸౷ܭతํ๏ͱͯ͠ݹ͔͘Β஌ΒΕ͍ͯΔҠಈฏۉ(moving average)
ʹ΋ͱ͍ͮͯ͸͍Δ͕ɺX-12ͷޙʹ ARIMAͱ͍͏໊લ͕෇͍͍ͯΔ͜ͱ͔Βਪଌ
Ͱ͖ΔΑ͏ʹඇৗʹෳࡶͰ͋ΔɻX-12-ARIMAʹ͍ͭͯͷ༷ʑͳ໰୊͸ྫ͑͹ࠃ༑
(2002, 2006a, 2006b), ߴԬɾࠃ༑(2010)ͳͲ͕ٞ࿦͍ͯ͠Δ͕ɺX-12-ARIMAʹΑ
Δقઅௐ੔Λ؆୯ʹཁ໿͢ΔͱɺReg-ARIMAϞσϧͱ͍͏౷ܭత࣌ܥྻϞσϧΛར
༻্ͨ͠ͰඇৗʹෳࡶͳҠಈฏۉૢ࡞Λ܁Γฦ͠ߦ͏͜ͱͰݪܥྻͷฏ׈ԽΛߦͬ
ͯقઅௐ੔஋Λࢉग़͍ͯ͠Δɺͱ͍͏͜ͱʹͳΔɻ͜͜Ͱ Reg-ARIMA Ϟσϧͱ͸
regression-autoregressive-integrated-moving-average ʢճؼࣗݾճؼ࿨෼Ҡಈฏۉʣ
ϞσϧͷུͰ͋Δ͕ɺ౷ܭֶతʹ͸ඇඪ४తͳඇఆৗ࣌ܥྻϞσϧͰ͋Δɻݪܥྻ
ʹτϨϯυ੒෼ɺ॥؀੒෼ɺقઅ੒෼ɺෆنଇ੒෼ͷ΄͔ʹ༵೔ޮՌɺӞ೥ޮՌɺ
ҟৗ஋ɺ͋Δ͍͸ΑΓେ͖ͳมԽ఺ͳͲ͕ଘࡏ͢Δ৔߹ɺҠಈฏۉϑΟϧλʔʹ࿪
ΈΛੜͤ͡͞ͳ͍ҝʹճؼม਺Λઃఆͯ͠ٳ೔೔਺΍มԽ఺ͷ౷ܭϞσϧΛಛఆԽ
ͯ͠ARMA ϞσϧΛਪఆ͢Δඞཁ͕͋Δɻ͔͠͠ͳ͕Βࠓ೔తͳ࣌ܥྻͷ౷ܭֶ
ͷٞ࿦͔Β͸มԽ఺ͷ୳ࡧ outlierϓϩάϥϜͳͲਖ਼౰Խ͕ࠔ೉ͳ౷ܭతํ๏΋૊Έ
ࠐ·Ε͍ͯΔɺ͜ͱΛࢦఠ͢Δඞཁ͕͋Δɻ͜͜Ͱ͸ X-12-ARIMA๏ʹؔ͢Δຊ֨
తͳٞ࿦͸ผͷػձͱͯ͠ɺ΄΅ಉ౳ͷ݁ՌΛಘΔ͜ͱ͕஌ΒΕ͍ͯΔ Decomp ϓ
ϩάϥϜʹΑΓॅ୐ண޻݅਺ͷঢ়ଶۭؒϞσϧΛਪఆͯ͠ɺτϨϯυ੒෼ɺقઅ੒
෼ɺෆنଇ੒෼ʹ੒෼෼ղͨ݁͠ՌΛਤ2.3 ͱͯ͠෇࿥ʹ͓ࣔͯ͘͠3 ɻ
ॅ୐ண޻݅਺ͷݪܥྻͰ͸ಛʹ 2007 ೥ʹൃੜͨ͠Ξωϋɾγϣ οΫ͸ඇৗʹେ
͖͍ɻ͜ͷޮՌ͸ (ҙਤͤ͟Δ)Ұछͷ੓ࡦͷࣦഊͷྫͰ͋Δ͕ɺॅ୐ۀʹؔΘΔؔ
܎ऀʹର͢ΔӨڹ͸େ͖͔ͬͨɻͦͷޙͷݪܥྻͷਪҠΛ؍࡯͢ΔͱɺٸܹͳԼམ
ΑΓͷճ෮աఔͷதͰ͞ΒʹϦʔϚϯɾγϣ οΫ͕ൃੜͨ͠Өڹ͕େ͖͘ɺݱࡏ࣌
3 Decomp ϓϩάϥϜͷதʹ΋༷ʑͳ౷ܭϞσϧ͕૊Έࠐ·Ε͍ͯΔ͕τϨϯυ֊ࠩ 1, ॥؀߲ 0,
قઅपظ 12 Λ࠾༻ͨ͠ɻ(Decomp(1,0,12) ͱද͓ͯ͘͠ɻ5 અͱ෇࿥Ͱઆ໌͢Δ͕ Decomp ϓϩά
ϥϜʹ͍ͭͯ͸๺઒ (2005) ʹΑΓৄ͍͠આ໌͕͋Δɻ
6఺(2010೥11݄)ʹ͓͍ͯݪܥྻͷมಈΛղऍͱ͢ΔͱɺΞωϋɾγϣ οΫͷલޙ͔
ΒݪܥྻΛߏ੒͢ΔτϨϯυ੒෼ɺ॥؀੒෼ɺقઅ੒෼ͷͦΕͧΕ͕Ξωϋɾγϣ ο
ΫҎલͷߏ੒ͱಉҰͰ͋Δͱ͸ߟ͑ʹ͍͘ɻͦ͜ͰΞωϋɾγϣ οΫͷલޙͰσʔ
λΛ෼ׂ͠ɺߏ଄มԽ͕ىͬͨ͜͜ͱΛ૝ఆͯͦ͠ΕͧΕͷظؒͰقઅ੒෼ͷ෼ੳ
Λਪఆͨ͠ɻͦͷ݁ՌΛ2.4ਤͰ͕ࣔͨ͠ɺΞωϋɾγϣ οΫҎલͷਪఆ͞Εͨقઅ
੒෼͸ orgseasnl, Ξωϋɾγϣ οΫҎޙͷਪఆ͞Εͨقઅ੒෼͸ LS seasnl Ͱ͋Δɻ
͜͜Ͱͷਪఆ݁ՌͰ͸ɺ2007೥Λ͖͔͚ͬͱͯ͠قઅੑͷύλʔϯ͕มԽ͍ͯ͠Δ
͜ͱ͕࢕͑ΔɻΉΖΜΞωϋɾγϣ οΫ΍ϦʔϚϯɾγϣ οΫ͸͜͜਺೥ؒͷग़དྷࣄ
Ͱ͋Γɺͦͷਖ਼֬ͳධՁ͸͔ͳΓͷ͕࣌ؒܦաͨ͠ޙʹྺ࢙తͳग़དྷࣄͱͯ͠ཧղ
͕ఆ·Δੑ֨ͷ͜ͱͰ͋Δɻ͔͠͠ͳ͕ΒϚΫϩܦࡁ౷ܭͷ࡞੒ɾެද͸݄࣍౷ܭ
ͷ৔߹ʹ͸ຖ݄ X-12-ARIMA ϓϩάϥϜʹΑΓߦ͍ͬͯΔɻX-12-ARIMA ϓϩά
ϥϜͰ͸ ARIMAϞσϧͱ͍͏ઢܗ࣌ܥྻϞσϧΛར༻ͯ͠কདྷͷ༧ଌ஋Λݱࡏͷ
ঢ়ଶͷਪఆʹऔΓࠐΜͰ͍ΔͷͰ͋Γɺݱࡏͷঢ়ଶͷਪఆΛߦ͏ͨΊʹ͸มԽ఺Λ
͋Β͔͡Ί֬ఆ͢Δ͜ͱΛؚΊมԽ఺ϞσϧΛར༻͢Δඞཁ͕͋Δɻࠃ౔ަ௨ল͕
ӡ༻͍ͯ͠Δ Reg-ARIMA Ϟσϧͷଥ౰ੑ͸ఆ͔Ͱͳ͍͕ɺقઅௐ੔ܥྻΛར༻͢
Δʹ౰ͨͬͯ͸஫ҙ͢Δඞཁ͕͋Ζ͏ɻ
< ਤ 2.4:ॅ୐ண޻݅਺ʹ͓͚ΔقઅੑͷมԽ>
ͳ͓೔ຊͷ಺ֳ෎͕ਪܭ͍ͯ͠Δ࢛൒ظGDPʹ͓͚Δ (ຽ͓ؒΑͼެత)ॅ୐౤
ࢿܥྻ͸ຖ݄ͷॅ୐ண޻݅਺͓Αͼಉ࣌ʹಘΒΕΔॅ୐ίετͷਪఆ஋ʹج͖ͮɺ
݄࣍ܥྻΛ࢛൒ظϕʔεɺண޻݅਺ܥྻΛ෇ՃՁ஋ϕʔεʹม׵ͯ͠࡞੒ɺެද͠
͍ͯΔɻྫ͑͹ॅ୐ݐઃʹ͸௨ৗͰ͸͔ͳΓͷ͕͔͔࣌ؒΔ͜ͱ΋͋Γ࢛൒ظ GDP
ʹ͓͚Δॅ୐౤ࢿܥྻ͸ॅ୐ݐઃͷண޻ͦͷ΋ͷ͔Βਪଌ͞ΕΔॅ୐౤ࢿͷਐ௙ঢ়
گ΋ߟྀ͢Δඞཁ͕͋Δɻͦ͏ͨ͠ 3ϲ݄ؒͷॅ୐౤ࢿʹؔ͢Δ༷ʑͳਪܭ্ͷૢ
࡞͕հࡏ͢Δ݁Ռͱͯ͠ɺ̏ϲ݄ؒͷॅ୐౤ࢿܥྻͷެදܥྻ͸ݩʑͷॅ୐ண޻ܥ
ྻͷมಈͦͷ΋ͷʹରͯ͠͸஗ΕΛ൐͍ɺ͔ͭΑΓϚΠϧυͳมԽͱͯ͠ਪܭ͞Ε
Δͱߟ͑ΒΕΔɻ
3. ࢛൒ظGDPͱઃඋ౤ࢿܥྻ
71 ࣍GDP ଎ใͱ 2 ࣍GDP ଎ใ
಺ֳ෎͕ਪܭ͍ͯ͠Δݱߦͷ࢛൒ظ GDP ʹ͓͚ΔҰͭͷ౷ܭత໰୊͸̍࣍଎ใʹ
͓͚Δ৘ใͱ̎࣍଎ใʹ͓͚Δ৘ใ͕ҟͳΔ͜ͱͰ͋Δɻ̍࣍଎ใͷެද࣌ʹ͸౤
ࢿσʔλͷਪఆ্Ͱ͸Ұ෦ͷ௚ۙͷσʔλ (๏ਓاۀ౷ܭقใ4 ) ͸ར༻ՄೳͰ͸ͳ
͘౷ܭతʹ͸ܽଛ஋ (missing observation) ໰୊͕ੜ͡Δɻ಺ֳ෎ͷ࢛൒ظ GDP ଎
ใ5 ʹ͓͚Δઃඋ౤ࢿܥྻͷਪܭͰ͸ڙڅଆͱधཁଆͷઃඋ౤ࢿܥྻΛ౷߹ͯ͠ઃ
උ౤ࢿܥྻ͕ਪܭ͞Ε͍ͯΔɻࡉ͔ͳิਖ਼߲໨Λআ͘ͱ
(GDP ͷઃඋ౤ࢿܥྻ)=k ( धཁଆܥྻ)+( 1− k)(ڙڅଆܥྻ),
ͨͩ͠ൺ཰͸k =0 .5801ͱͯ͠ਪܭ͞Ε͍ͯΔ6 ɻ͕ͨͬͯ͠ɺ̍࣍଎ใͷGDPઃ
උ౤ࢿܥྻΛਪܭ͢Δʹ͸ɺ̍࣍଎ใͷ࡞੒ஈ֊Ͱ͸धཁଆͷ௚ۙͷઃඋ౤ࢿܥྻ
Λ༧ଌ͢Δඞཁ͕͋Δɻ·ͨࡏݿ౤ࢿʹؔ͢Δ 4 ܥྻͷ಺ 2 ܥྻ͸๏ਓاۀ౷ܭق
ใΛར༻͍ͯ͠ΔͷͰ̍࣍଎ใͷެද࣌ʹ͸ͦͷมԽ෼Λ༧ଌ͢Δඞཁ͕͋Δɻ
౷ܭֶతʹ͸Ұ࣍଎ใਪܭͷ࣌఺ʹ͓͚Δઃඋ౤ࢿܥྻͷܽଛ஋໰୊͸౷ܭత༧
ଌ໰୊ͱͯ͠ͱΒ͑Δ͜ͱ͕Ͱ͖Δɻ͜͜Ͱٞ࿦͞ΕΔ໰୊͕౷ܭֶʹ͓͚Δ௨ৗ
ͷܽଛ஋໰୊ (missing value problem) ͱҟͳΔॏཁͳଆ໘ͱͯ͠͸ɺਪఆɾ༧ଌ͢
Δର৅͕ܦࡁ࣌ܥྻͰ͋ΔͷͰ࣌ؒతมಈɺτϨϯυ੒෼ɺ॥؀੒෼ɺقઅ੒෼ͳ
ͲͷมಈɺҟͳΔมಈ੒෼ؒͷؔ܎ͳͲΛແࢹͰ͖ͳ͍͜ͱͰ͋Δɻ·ͨҰ࣍଎ใ
ஈ֊Ͱܽଛ஋໰୊͕ੜ͡Δઃඋ౤ࢿܥྻͱࡏݿ౤ࢿܥྻ͸มಈ͕ܹ͘͠༧ଌ͕ࠔ೉
Ͱ͋Δ͜ͱ͕஌ΒΕ͍ͯΔɻ͕ͨͬͯ͜͠ΕΒͷ౤ࢿܥྻͷਪܭํ๏Λݕ౼͢Δ͜
ͱ͸GDP ଎ใͷվળʹͱͬͯॏཁͳ໰୊Ͱ͋Δɻ࢛൒ظ GDP ʹ͓͚Δࡏݿ౤ࢿܥ
ྻʹ͍ͭͯ΋ྨࣅͷ໰୊͕ଘࡏ͢Δ͕ɺ͜͜Ͱ͸ઃඋ౤ࢿͷΈʹ͍ͭͯઆ໌͢Δɻ
ઃඋ౤ࢿͷਪܭϞσϧ
4 ๏ਓاۀ౷ܭقใ͸ࡒ຿ল͕ਪܭɾެද͍ͯ͠Δ͕ɺ͜͏͕ͨ࣌ࠩ͠ੜ͡Δ͜ͱࣗମ͸೔ຊͷ׭
ி౷ܭମܥʹ͓͚Δ͋Δछͷ໰୊఺Λ͍ࣔͯ͠Δɻ͜͏੍ͨ͠౓త໰୊͸ຊߘ͕ѻ͏ٞ࿦ͷൣғ֎
Ͱ͋Δɻ
5 ಺ֳ෎ʹ͓͚Δ࢛൒ظ GDP ͷਪܭ๏ʹ͍ͭͯͷઆ໌͸಺ֳ෎ (2010) Λࢀর͞Ε͍ͨɻݱߦͷ
ਪܭํ๏ʹ͸͞·͟·ͳ໰୊΍վળՄೳੑ͕͕͋Δͱߟ͑ΒΕΔ͕ɺຊߘͰ͸ݱߦͷਪఆํ๏ͷ࿮
૊Έࣗମ͸ॴ༩ͱͯ͠෼ੳΛߦ͏ɻݱߦͷ࢛൒ظ GDP ͷਪܭํ๏͸଎ใੑͱਖ਼֬ੑͷ͋Δछͷଥڠ
ͷ࢈෺ͱͱΒ͑ΒΕΔɻ
6 ಺ֳ෎ͷ GDP ϚχϡΞϧ (಺ֳ෎ (2010)) ʹݱߦͷਪఆํ๏ͷਖ਼౰Խͷٞ࿦ͱൺ཰ͷਪఆʹͭ
͍ͯઆ໌͍ͯ͠Δɻ࣌ܥྻσʔλ͔Βͷਪఆ஋΋ͦΕ΄Ͳ཭Ε͍ͯͳ͍͜ͱ͕෼͔͍ͬͯΔɻ
8धཁଆ͔ΒಘΒΕΔ࣌ࠁjͰͷ؍ଌ஋Xdj, ڙڅଆ͔ΒಘΒΕΔ࣌ࠁj ͷ؍ଌ஋ΛXsj
ͱ͢Δɻෳ਺ͷܦࡁ࣌ܥྻXij (i = d,s;j =1 ,···,N) ʹର͠Ճ๏Ϟσϧ
Xij = Tij + Cij + Sij + Iij (3.1)
ΛԾఆ͠ɺτϨϯυ੒෼ɺ॥؀੒෼ɺقઅ੒෼ɺෆنଇ੒෼ΛͦΕͧΕTij,C ij,S ij,I ij
ͱ͠Α͏7 ɻقઅௐ੔ͷ࣮຿Ͱ͸͠͹͠͹τϨϯυ੒෼ͱ॥؀੒෼ͷ۠ผ͸ແࢹ͞
ΕΔ͕ɺͦͷ৔߹ʹ͸τϨϯυɾ॥؀੒෼ TCij = Tij + Cij ͱ͢Δͱɺ
Xij = TCij + Sij + Iij (3.2)
ͱදݱͰ͖Δɻ͜͜Ͱٞ࿦Λ୯७Խͯ͠قઅ੒෼ Sij ͸΄΅ద੾ʹ͋Β͔͡Ίਪఆ
͞Ε͍ͯΔ͜ͱΛԾఆ͢Δ8 ɻ͜ͷͱ͖ਅͷقઅௐ੔ܥྻΛ X
(a)
ij = Xij − Sij ͱ͢
Δͱ
X
(a)
ij = TCij + Iij (3.3)
ͱදݱ͞ΕΔɻ
͜ͷؒɺ੓෎౰ہऀ΍ଟ͘ͷΤίϊϛετ͸ݪܥྻΑΓΉ͠ΖมԽ཰ͷ࣌ܥྻͷ
ಈ޲ʹؔ৺͕͋Δɻ(3.3) ΑΓ
ΔX
(a)
ij = X
(a)
ij − X
(a)
i,j−1 (3.4)
=( TCij − TCi,j−1)+( Iij − Ii,j−1)
=Δ TCij +Δ Iij
Ͱ͋Δɻ͜͜ͰΔXij (= Xij−Xi,j−1)͸ܥྻXij ͷ1࣍֊ࠩܥྻ(1st diﬀerence)Λද
͢ɻ ଞํɺ ಺ֳ෎ʹΑΔݱߦͷਪఆํ๏ͰԾఆ͍ͯ͠ΔΑ͏ʹधཁଆͱڙڅଆͷઃඋ౤
ࢿʹؚ·ΕΔਅͷ(τϨϯυ ɾ ॥؀)੒෼͸ಉҰͱߟ͑ΒΕΔͷͰTCdj = TCsj = TCj
ͱஔ͘ɻ͜ͷͱ͖धཁଆͱڙڅଆͷઃඋ౤ࢿܥྻ͸
ΔX
(a)
dj =Δ TCj +Δ Idj , ΔX
(a)
sj =Δ TCj +Δ Isj , (3.5)
7 ͜͜Ͱ͸༵೔ޮՌ͓ΑͼมԽ఺ɾߏ଄มԽͷཁૉ͸ແࢹ͍ͯ͠Δɻ͜ΕΒͷཁҼ͸ॏཁͰ͸͋Δ
͕ͦͷٞ࿦͸ผͷػձͱ͢Δɻ
8 ಺ֳ෎ DGP ౷ܭͰ͸ X-12-ARIMA Λར༻͍ͯ͠ΔͷͰ X-12-ARIM ͓Αͼقઅௐ੔๏Λ८Δ
໰୊ʹ͍ͭͯ͸ྫ͑͹ࠃ༑ (2002, 2006), ࠃ༑ɾߴԬ (2010) ͳͲΛࢀর͞Ε͍ͨɻ
9ͱදݱ͞ΕΔɻ
࣍ʹ࣌఺ j = n − 1 ʹ͓͍ͯ؍ଌσʔλͱͯ͠ ΔX
(a)
dj ,ΔX
(a)
sj (j =1 ,···,n− 1)
͓ΑͼΔX(a)
sn ͕ར༻Մೳͳঢ়گΛߟ͑Α͏ɻ͜ͷͱ͖धཁଆͷ௚ۙͷ૿Ճ෼ ΔX
(a)
dn
Λ༧ଌ͢Δඞཁ͕͋Δɻ౷ܭతٞ࿦Λ༻͍Δͱɺ༧ଌޡࠩΛ࠷খԽ͢Δ9 ͱ͍͏ج
४͕ඪ४తͰ͋Γɺͦͷղͱͯ͠ͷ࠷ద༧ଌ͸৚݅෇ظ଴஋
Yn = E[ΔX
(a)
dn |In−1] (3.6)
Ͱ༩͑ΒΕΔɻͨͩ͠ E[ ·| In−1]͸৚݅෇ظ଴஋ɺIn−1 ͸n−1࣌఺ʹ͓͚Δ৘ใू
߹Λදݱ͢Δ͕ɺ৚݅෇ظ଴஋͸৘ใIn−1 ͕༩͑ΒΕͨ࣌ͷظ଴஋ΛҙຯͰ͋Δɻ
͜͜Ͱͷ༧ଌ໰୊͕௨ৗͷ౷ܭత༧ଌͱҟͳΔଆ໘͸ ΔX(a)
sn ∈ In−1 ͱͳ͍ͬͯΔ
͜ͱͰ͋Δɻ
͜͜Ͱઆ໌ͨ͠ઃඋ౤ࢿܥྻϞσϧ(3.1)͸಺ֳ෎ϚχϡΞϧ(2010)ʹ͓͚Δઃඋ
౤ࢿͷઆ໌Λ࣌ܥྻ෼ੳͷ༻ޠͰදݱ͕ͨ͠ɺ౷ܭֶతʹ͸Ұछͷม਺ޡࠩ(errors-
in-variables) Ϟσϧɺଌఆޡࠩ (measurement-errors) ϞσϧͱղऍͰ͖Δɻ͜͜Ͱ
͸೚ҙͷj,k (j,k =1 ,···,N) ʹ͍ͭͯ࣍ͷ৚݅ΛԾఆ͢Δɻ
(A) τϨϯυɾ॥؀੒෼ΔTCj ͱෆنଇ੒෼Idk,I sk ͕ಠཱ,
(B) τϨϯυɾ॥؀੒෼ ΔTCj ͱෆنଇ੒෼Idk,I skʢظ଴஋͸θϩʣ͕ਖ਼ن෼෍ʹ
͕ͨ͠͏ɻॳظ࣌఺ ΔTC1 ͸ਖ਼ن෼෍ʹ͕ͨ͠͏ͱ͢Δɻ
͜ͷͱ͖(3.1) ΑΓj =2 ,···,nʹରͯ͠
⎡
⎢
⎢
⎢
⎢
⎣
ΔTCj
Idj
Isj
⎤
⎥
⎥
⎥
⎥
⎦
∼ N
⎛
⎜
⎜
⎜
⎜
⎝
⎡
⎢
⎢
⎢
⎢
⎣
ξj
0
0
⎤
⎥
⎥
⎥
⎥
⎦
,
⎡
⎢
⎢
⎢
⎢
⎣
σξξ 00
0 σdd σds
0 σsd σss
⎤
⎥
⎥
⎥
⎥
⎦
⎞
⎟
⎟
⎟
⎟
⎠
(3.7)
ͱදݱ͞ΕΔɻ͜͜Ͱ ξj ͸(τϨϯυɾ॥؀)੒෼ͷ֊ࠩܥྻ ΔTCj ͷظ଴஋ (ظ଴
੒௕཰) Λҙຯ͢Δ͕ ξj = ξ (Ұఆ) ͱ͢Δͷ͕΋ͬͱ΋୯७ͳઃఆͱͳΔɻσξξ ͸
ΔTCi ͷ෼ࢄɺσdd,σ ss,σ ds ͸धཁଆɾڙڅଆͷෆنଇมಈͷ෼ࢄͱڞ෼ࢄΛͦΕͧ
Εද͍ͯ͠Δɻ
͜͏ͨ͠ԾఆͷԼͰ10 ௚ۙʹ؍࡯͞ΕΔ৘ใ ΔX(a)
sn ͷ஋Λ࢖ͬͯ·ͩ؍ଌͰ͖
9 ඪ४తʹ͸༧ଌͷଛࣦؔ਺͸ݪ఺ʹରশʹͱΔɻ࣮຿తʹաେ༧ଌͱաখ༧ଌͷධՁΛมԽͤ͞
Δ͜ͱ΋ߟ͑ΒΕΔɻ
10 ຊߘͰ͸ٞ࿦͕ฏқ͔ͭ௚؍తʹཧղͰ͖ΔͷͰਖ਼ن෼෍ͷԼͰͷ༧ଌྔΛར༻͢Δɻඇਖ਼ن෼
10ͳ͍ΔX
(a)
dn ͷ஋Λ༧ଌ͢Δ࣌ʹ͸࠷ద༧ଌྔ͸
E[ΔX
(a)
dn |ΔX
(a)
sn ]=E[ΔX
(a)
dn ]+
Cov(ΔX
(a)
dn ,ΔX(a)
sn )
V (ΔX
(a)
sn )
 
ΔX
(a)
sn −E[ΔX
(a)
sn ]
 
(3.8)
=
 
σξξ +2 σds
σξξ +2 σss
 
ΔX
(a)
sn +
 
1 −
σξξ +2 σds
σξξ +2 σss
 
ξn
ʹΑΓߏ੒Ͱ͖Δɻ͜͜Ͱ ΔX(a)
sn ͷ܎਺͸ճؼ܎਺Ͱ͋Γɺ࠷ద༧ଌྔ͸ ΔX(a)
sn ͱ
ظ଴஋ ξn ͷՃॏ࿨ͱͳΔɻ ͜ͷͱ͖ͷ༧ଌͷฏۉೋ৐ޡࠩΛධՁ͢Δͱ
MSE1 = E
 
(Yn − ΔX
(a)
dn )
2
 
(3.9)
=( σξξ +2 σdd)[1 −
(σξξ +2 σds)2
(σξξ +2 σss)(σξξ +2 σdd)
]
=[ 2 σss +2 σdd − 4σds] − 4
(σss − σds)2
(σξξ +2 σss)
.
Ͱ༩͑ΒΕΔɻ͜͜Ͱ༧ଌʹؔ͢Δ஫ҙࣄ߲Λड़΂͓ͯ͘ɻ
(i) ͜͜Ͱͷ෼ੳͰ͸ܥྻͷظ଴஋ɺ෼ࢄɾڞ෼ࢄ͸ط஌ͱͯ͠࠷ద༧ଌͷٞ࿦Λ༻
͍ͨɻ࣮ࡍͷ༧ଌͰ͸ ΔTCn ͷظ଴஋ ξn Λߏ੒͢Δඞཁ͕͋Δɻྫ͑͹֊ࠩʹ͍ͭ
ͯͷఆৗੑͷԾఆͷԼͰ͸աڈͷฏۉ஋Λར༻͢Δ͜ͱ͕ՄೳͰ͋Δɻ
(ii) ͨͩ͠τϨϯυɾ॥؀੒෼ʹ͓͍ͯߏ଄มԽ·Ͱߟྀ͢Δͱ௕͍աڈͷฏۉ஋
Λར༻͢Δ͜ͱʹ͸ฐ֐΋ੜ͡͏ΔͷͰɺΑΓ௚ۙͷ஋Λॏࢹ͢Δ͜ͱͳͲ΋ߟ͑
ΒΕΔɻ
࣍ʹಉ࣌఺ͷڙڅଆͷਪఆ஋ ΔX(a)
sn Λ༧ଌྔͱͯ͠ར༻͢Δͱ11 ɺͦͷ༧ଌͷ
ฏۉೋ৐ޡࠩ͸
MSE
 
1 = E[ΔX
(a)
sn − ΔX
(a)
dn ]
2 (3.10)
= E[ΔI
(a)
sn − ΔI
(a)
dn ]
2
=2 σss +2 σdd − 4σds
෍ͷԼͰͷ࠷ద༧ଌΛߏ੒͢Δ͜ͱ΋ෆՄೳͰ͸ͳ͍͕ɺ৚݅෇ظ଴஋Λਪఆ͢Δඞཁ͕ੜ͡Δɻϊ
ϯύϥϝτϦοΫਪఆͷՄೳੑ΋ߟ͑ΒΕΔ͕ਖ਼֬ͳਪఆΛߦ͏ʹ͸େྔͷσʔλΛඞཁͱ͢Δͱ
͍͏໰୊͕͋Δɻ
11 ͜ͷํ๏͸ݱߦͷํ๏ʹ͍ۙͱߟ͑ΒΕΔɻ
11ͱͳΔɻ͜ͷ༧ଌྔ͸Ұൠʹ࠷ద༧ଌͰ͸ͳ͍ͷͰ MSE
 
1 ͸ MSE1 ΑΓ΋খ͘͞
ͳΓಘͳ͍ɻม਺ޡࠩϞσϧͰ͸ޡࠩؒͷڞ෼ࢄ σds ͸આ໌ม਺ͷޡࠩ෼ࢄσss ʹҰ
க͢Δͱ͸ݶΒͳ͍ͷͰઆ໌ม਺ ΔX(a)
sn ͷճؼ܎਺͸ 1ͱ͸ͳΒͳ͍ͷ͕௚؍తཧ
༝Ͱ͋Δɻ(3.5) ͱ (3.6) ΑΓ ΔTCͷ͹Β͖ͭ σξξ → 0 ͷͱ͖վળՄೳੑ͕େ͖͘
ͳΔɻ
·ͨ௚ۙͷ ΔTCn Λ৘ใͱͯ͠ར༻͢Δ͜ͱ͕ՄೳͰ͋Ε͹12 ΔXdn Λ༧ଌ͢
Δ࠷ద༧ଌྔ͸
E[ΔX
(a)
dn |ΔTC n]=ξn +
Cov(ΔX
(a)
dn ,ΔTCn)
V (ΔTC n)
(ΔTC n − ξn) (3.11)
= ξn +( Δ TC n − ξn)
=Δ TCn
ͱͳΔɻ͜ͷͱ͖ͷ༧ଌͷฏۉೋ৐ޡࠩ͸
MSE2 =( σξξ +2 σdd)[1 −
(σξξ)2
σξξ(σξξ +2 σdd)
]=2 σdd , (3.12)
͢ͳΘͪV[ΔIdn] Ͱ༩͑ΒΕΔɻ͕ͨͬͯ͠
MSE1 − MSE2 =
2
(σξξ +2 σss)
[σξξσs,s − 2σds(σds + σξξ)] (3.13)
͕ಘΒΕΔɻ ͜͜Ͱྫ͑͹ෆنଇมಈͷڞ෼ࢄσds͕খ͚͞Ε͹MSE
 
1 >MS E 2,MSE 1 >
MSE2 ͱͳΔɻ௚؍తʹ͸ڙڅଆܥྻͷෆنଇมಈͷӨڹΛऔΓআ͘͜ͱʹΑΓɺ
ΑΓྑ͍༧ଌ͕ՄೳʹͳΔ͜ͱΛҙຯ͢Δɻ
͞ΒʹҰൠతʹ͸௚ۙͷ ΔTCn ͓Αͼաڈͷ ΔTCj (j ≤ n−1) Λ৘ใͱͯ͠ར
༻͢Δ͜ͱΛߟ͑͏Δɻม਺ޡࠩϞσϧ
⎡
⎢
⎢
⎢
⎢
⎢
⎢
⎢
⎣
ΔTCj
ΔTCj−1
Idj
Isj
⎤
⎥
⎥
⎥
⎥
⎥
⎥
⎥
⎦
∼ N
⎛
⎜
⎜
⎜
⎜
⎜
⎜
⎜
⎝
⎡
⎢
⎢
⎢
⎢
⎢
⎢
⎢
⎣
ξj
ξj−1
0
0
⎤
⎥
⎥
⎥
⎥
⎥
⎥
⎥
⎦
,
⎡
⎢
⎢
⎢
⎢
⎢
⎢
⎢
⎣
σξj,ξj σξj,ξj−1 00
σξj−1,ξj σξj−1,ξj−1 00
00 σdd σds
00 σsd σss
⎤
⎥
⎥
⎥
⎥
⎥
⎥
⎥
⎦
⎞
⎟
⎟
⎟
⎟
⎟
⎟
⎟
⎠
(3.14)
ͱ͍͏දݱΛར༻ͯ͠ߟ࡯͢Δɻ͜͜Ͱσξj,ξj ͸ΔTCj ͷ෼ࢄɺσξj,ξj−1 ͸ ΔTCj ͱ
ΔTCj−1 ͷڞ෼ࢄΛද͢΋ͷͱ͢Δ13 ɻ
12 ྫ͑͹ TC ܥྻͷঢ়ଶͷਪఆ஋͸ X-12-ARIMA ΍ DECOMP Ͱ͸ܭࢉ͞Ε͍ͯΔɻ
13 Ұൠʹ॥؀੒෼ʹ͸ࣗݾ૬ؔ (autocorrelation) ͕ଘࡏ͢Δ͕֬཰աఔʹ͍ͭͯऑఆৗੑ (weak-
stationarity) ͕ԾఆͰ͖Ε͹ࣗݾ૬ؔ͸࣌ؒࠩͷΈʹґଘ͢Δɻ
12Ұൠʹ͸ޡࠩ෼෍͕ਖ਼ن෼෍ͱ͍͏ԾఆͷԼͰ͸ɺ৘ใΔTCj (j ≤ n)͕༩͑Β
ΕͨԼͰͷ ΔTCn ͷ࠷ద༧ଌྔ͸ ΔTCj (j ≤ n) ͷઢܗؔ਺Ͱ༩͑ΒΕΔɻม਺ޡ
ࠩϞσϧ (3.1) ͷԼͰ͸ࠃ༑ɾࠤ౻ (2010) ͸࣍ͷΑ͏ͳ݁Ռ͕੒Γཱͭ͜ͱΛࣔ͠
͍ͯΔɻ(ಋग़͸ࠤ౻ɾࠃ༑ (2010) Λࢀরɻ)
ఆཧ 3.1 : ม਺ޡࠩϞσϧ (3.1) ʹ͓͍ͯ৚݅ (A), ৚݅ (B) ΛԾఆ͢Δɻॳظ৚݅
Λॴ༩ͱͯ͠ɺ༗ݶݸͷݱࡏɾաڈͷτϨϯυɾ॥؀੒෼ʹجͮ͘༧ଌྔͷΫϥε
Λߟ͑Δɻ͜ͷͱ͖ฏۉೋ৐ޡࠩΛ࠷খʹ͢Δ༧ଌྔ͸
E[ΔX
(a)
dn |ΔTC n,ΔTCj (j ≤ n − 1)] = ΔTCn (3.15)
Ͱ༩͑ΒΕɺ༧ଌྔͷฏۉೋ৐ޡࠩ͸ MSE2 =2 σdd ͱͳΔɻ
͞Βʹ༧ଌʹར༻͢Δ৘ใͱͯ͠ڙڅଆͷෆنଇมಈ੒෼Isn (͋Δ͍͸ΔX(a)
sn )ͷਪ
ఆ஋Λར༻͢Δ͜ͱ΋ߟ͑ͯΈΑ͏ɻڞ෼ࢄCov[ΔTCn,ΔIsn]=0 , Cov[ΔX
(a)
dn ,ΔIsn]=
2σds ͱͳΔͷͰ࣍ͷ͜ͱ͕੒Γཱͭɻ
ܥ 3.1 : ม਺ޡࠩϞσϧ (3.1) ʹ͓͍ͯ৚݅ (A), ৚݅ (B) ʹՃ͑ͯෆنଇมಈ߲ؒ
ͷڞ෼ࢄʹ͍ͭͯ ৚݅ (C) σds =0, ΛԾఆ͢Δɻ͜ͷͱ͖ݱࡏɾաڈͷτϨϯυɾ
॥؀੒෼͓Αͼෆنଇ੒෼ʹجͮ͘༧ଌͷฏۉೋ৐ޡࠩΛ࠷খʹ͢Δ༧ଌྔ͸
E[ΔX
(a)
dn |ΔTC n,I sn,ΔTCj (j ≤ n − 1)] = ΔTCn (3.16)
Ͱ༩͑ΒΕɺ༧ଌͷฏۉೋ৐ޡࠩ͸MSE2 =2 σdd ͱͳΔɻ
͜͜Ͱ༧ଌʹؔ͢Δ௥Ճతࣄ߲Λड़΂͓ͯ͘ɻ
(i) ΔXsn ʹΑΔ༧ଌʹൺ΂ͯ ΔTCn,ΔIsn Λ༻͍Δ༧ଌ͸ɺ͜͏ͨ͠ঢ়ଶͷਪఆ͕
ଥ౰Ͱ͋Ε͹ MSE ͷҙຯͰྑ͘ͳΔՄೳੑ͕͋Δɻ࣮ࡍʹ͸σʔλΑΓਪఆ͞Ε
ͨ σds ͷਪఆ஋͸খ͍͞ͷͰ ΔIsn Λ༧ଌʹऔΓࠐΜͰ΋վળ෯͸খ͍͞ɻٯʹ࣍
ʹड़΂ΔΑ͏ʹϊΠζΛࠞೖͤ͞ΔՄೳੑ͕͋Δɻޡࠩͷڞ෼ࢄ͕θϩͷ৔߹ʹ͸
ΔTCn ͸ ΔX
(a)
dn ͷҰछͷे෼౷ܭྔͱղऍͰ͖Δɻ
(ii) ͜͜Ͱઆ໌ͨ͠࠷ద༧ଌͷํ๏͸͋͘·Ͱಉ࣌఺ͷτϨϯυɾ॥؀੒෼͕ط஌
ͱ͍͏ԾఆͷԼͰͷ࠷దੑͰ͋ΔɻX-12-ARIMA΍DECOMPΛ͸͡Ί࣮ࡍʹ͸ݱ
ࡏɾաڈͷσʔλΑΓ TCn Λਪఆ͢Δඞཁ͕͋Γɺਪఆޡ͕ࠩൃੜ͢Δɻྫ͑͹ܦ
ࡁͷ॥؀มಈ {Cj} ͷଘࡏͳͲΛߟྀ͢Δͱɺݪཧతʹ͸ΑΓྑ͍༧ଌํ͕ࣜಘΒ
13ΕΔՄೳੑ͕͋ΔɻΑΓ۩ମతʹ͸قઅੑɺτϨϯυɺ॥؀੒෼ͳͲ࣌ܥྻͷঢ়ଶ
Λ؍࡯͞ΕΔ࣌ܥྻΑΓਪఆ͢Δඞཁ͕͋Δ14 ɻ
(iii) ͜͜Ͱ͸ਅͷقઅੑΛআڈͰ͖͍ͯΔ͜ͱ͕Ծఆ͞Ε͍ͯΔ͜ͱΛ஫ҙ͢Δඞ
ཁ͕͋Ζ͏ɻX-12-ARIMAͷӡ༻Λલఏͱ͢Δͱશମͱͯ͠੔߹తʹقઅௐ੔Λߦ
͏͜ͱ͸ͦΕ΄Ͳ༰қͳ͜ͱͰ͸ͳ͍ɻྫ͑͹ݱߦͷํ๏͸قઅੑͱׂΓ໭ͯ͠ਪ
ఆܥྻΛܭࢉ͠ɺ࠷ޙʹผͷX-12-ARIMAϞσϧʹΑΓقઅௐ੔Λߦ͍ͬͯΔɺͳ
Ͳʹ͍ͭͯվળՄೳੑ͕͋Δɻ
ઃඋ౤ࢿܥྻͷ෼ੳ݁Ռ
ࠃ༑ɾࠤ౻ (2010) ͕෼ੳʹ༻͍ͨσʔλ͸ 1994 ೥ Q1ʙ2009 ೥ Q4 ؒͷຽؒاۀ
ઃඋ౤ࢿܥྻɺ1994 ೥ Q1ʙ2009 ೥ Q4 ؒͷຽؒاۀઃඋͷڙڅଆɾधཁଆิॿܥ
ྻ(໊໨஋) Ͱ͋Δɻ·ͣ DecompΛར༻ͯ͠มಈཁҼΛ෼ղ͠ɺ͞Βʹநग़ͨ͠੒
෼Λར༻ͯ͠෼ੳ͍ͯ͠ΔɻࢀߟͷͨΊʹਤ 3.1 ͱͯ͠ूܭ͞Εͨઃඋ౤ࢿܥྻͷ
DECOMP ʹΑΔ෼ղΛྫ͓ࣔͯ͘͠15 ɻ
< ਤ3.1:࢛൒ظ(࣮࣭) ઃඋ౤ࢿܥྻͷ੒෼෼ղ >
(i)ެදܥྻͰ͋Δຽؒاۀઃඋܥྻ͸͜ͷؒɺ͔ͳΓܹ͘͠มಈ͍ͯ͠Δɻقઅ੒
෼͸໌֬ʹ؍࡯͞Ε͍ͯΔ͕ɺ̎͜͜೥ఔ౓ͷมಈ͸ 2006 ೥ࠒ·ͰʹτϨϯυ੒
෼ɾ॥؀੒෼ͱͯ͠؍࡯͞Ε͍ͯͨมಈͱ͸͔ͳΓ༷૬͕ҟͳΔɻଞํɺมԽ఺෼
ੳΛߦ͏ʹ͸ͳ͓σʔλ͕े෼ʹ஝ੵ͞Ε͍ͯΔͱ͸൑அͰ͖ͳ͍ɻ
(ii) धཁଆͱڙڅଆ͔Βਪఆͨ͠ෆنଇมಈؒͷ૬ؔ͸͋·Γେ͖͘ͳ͍ͷʹର͠
ͯɺೋͭͷτϨϯυɾ॥؀੒෼ ΔTCj ͷ૬ؔ͸͔ͳΓେ͖͍ɻ͕ͨͬͯ͠ڙڅଆ͔
Βਪܭͨ͠ ΔTCn ʹΑΔ༧ଌ๏͸͔ͳΓͷଥ౰ੑ͕͋Δɻ
(iii) ಉ࣌఺ͷτϨϯυɾ॥؀੒෼ʹՃ͑ͯաڈͷ৘ใ ΔTCn−j,j≥ 1 Λ༻͍Δ༧ଌ
๏΋ݕ౼ͨ͠ɻڙڅଆ͔Βਪܭͨ͠ΔTCn ʹΑΔ༧ଌ๏ʹൺ΂ͯΑΓෳࡶͳ༧ଌ๏
ʹͳΔ൒໘ɺ༧ଌޡ͔ࠩΒ൑அ͢ΔݶΓ(i)ʹൺ΂ͯ໌֬ͳ༏Ґੑ·Ͱ͸֬ೝͰ͖ͳ
͔ͬͨɻ
14 ͜͏ͨ͠໰୊Λ࣌ܥྻͷঢ়ଶͷϑΟϧλϦϯά໰୊ͱݺ͹Ε͍ͯΔɻͨͩ͠طଘͷ X-12-ARIMA
Ͱ͸ঢ়ଶʹ͍ͭͯ͜͏੍ͨ͠໿Λ՝͢͜ͱ͸ෆՄೳͰ͋Ζ͏ɻ
15 ਤͷઆ໌͸෇࿦Λࢀর͞Ε͍ͨɻ
14(iv) ࣌ܥྻͷ౷ܭత༧ଌ๏ͱͯ͠ߟ͑ΒΕΔز͔ͭͷํ๏ͱ (i)Ͱड़΂ͨ༧ଌ๏ͷ༧
ଌྗͷൺֱʹؔͯ͠ݕ౼ͨ݁͠ՌΛࠃ༑ɾࠤ౻ (2010) ͸આ໌͍ͯ͠Δɻ̍࣍଎ใɾ
̎࣍଎ใɺ͓Αͼ TC੒෼ʹΑΔ༧ଌɺTCI੒෼ʹΑΔ༧ଌɺ࣍અͰઆ໌͢Δฏۉ༧
ଌ๏(k = h =1 )ͳͲΛݪਫ४ͱલظൺʹ͍ͭͯൺֱͨ͠ɻࠃ༑ɾࠤ౻(2010)͕ߦͬ
ͨσʔλ෼ੳʹΑΕ͹ TC ܥྻʹΑΔ༧ଌྔʹ͍ͭͯɺ༧ଌͷฏۉೋ৐ޡࠩ (MSE)
Λখ͘͢͞Δͱ͍͏ҙຯͰͷ༗ޮੑ͸֬ೝͰ͖Δ16 ɻ
4. GDPͷ೥཰ਪܭ໰୊
࢛൒ظมԽ཰ͷղऍ
ఆظతʹ಺ֳ෎ΑΓൃද͞Ε͍ͯΔ࢛൒ظ GDP ͸࢛൒ظσʔλͰ͋ΔͷͰ̏ϲ݄
ຖʹެද͞Ε͍ͯΔ͕ɺಛʹલظൺͷಈ޲ʹؔ৺͕ू·Δ܏޲ʹ͋Δɻఆظతʹू
ܭɾެද͞ΕΔ਺஋͸̏ϲ݄ظؒͷϑϩʔͷूܭ஋Ͱ͋ΔͷͰ͠͹͠͹ʮGDP೥཰
׵ࢉ஋ʯͱͯ͠ɺ̏ϲ݄ͰಘΒΕΔϑϩʔͷݪ਺஋ʹରͯ͠قઅௐ੔Λࢪ͠ɺقઅ
ௐ੔ܥྻͷલظൺΛ̐ഒͨ͠਺஋͕ެද͞Ε͍ͯΔ17 ɻ͜͜Ͱॏཁͳࣄ࣮ͱͯ͠͸
೥཰׵ࢉ஋͸̏ϲ݄ؒͷॠؒత GDP ૿Ճ஋ͷ΄΅̐ഒͰ͋Δ͜ͱͰ͋Γɺ̍೥ؒ
ͷ࣮ݱ஋Ͱͳ͍͜ͱ͸ΉΖΜɺࠓޙ̍೥ؒʹ͓͚Δ GDP ͷมԽ཰ͷਪఆ஋Ͱ΋༧
ଌ஋Ͱ΋ͳ͍ͷͰ͋Δɻ
͔͠͠ͳ͕Βɺ೔ຊܦࡁͷݱঢ়Λ൑அ͢Δࢦඪͱͯ͠ͷར༻ঢ়گΛݟΔͱɺݪܥ
ྻʹقઅௐ੔Λࢪͨ͠ͷͪʹܭࢉ͞ΕΔ೥཰׵ࢉͷมԽ཰͕̍೥ؒʹ͓͚Δ GDP
มԽ཰ͷਪఆ஋ɺ͋Δ͍͸༧ଌ஋ͱͯ͠ཧղ͞ΕΔ͜ͱ͕ɺͳ͍ͱ͸Ӡ͑ͳ͍ɻ͜
͏ͨ͠೥཰׵ࢉ஋ʹΑΔ GDP ౷ܭͷཧղʹࠞཚ͕ݟΒΕΔͱ͢Δͱɺ̜̙̥౷ܭ
Λܠؾ൑அʹ࢖͏ࡍʹ͸ɺ࣮࣭஋ͷقઅௐ੔ࡁܥྻͷҰظલ͔ΒͷมԽ཰ͷ̐ഒ஋
ΛݟΔ͜ͱͰ͸ɺ͔ͳΓେ͖ͳޡղ͕ੜ͡ΔՄೳੑ͕͋Δɻ͞Βʹ౷ܭֶతʹ͸ݱ
16 ̍࣍଎ใɾ̎࣍଎ใͷެදܥྻࣗମ΋աڈʹ૎Γվఆ͞ΕΔ͜ͱ͕͋Δ͜ͱʹ஫ҙ͓ͯ͘͠ɻ࣮
ࡍͷެදܥྻΛ༻͍Δ༧ଌྗͷൺֱ͸γϛϡϨʔγϣϯ্ͷൺֱΑΓ͸Δ͔ʹࠔ೉Ͱ͋Δɻ͜͜Ͱ༻
͍ͨͷ͸Ͱ͖ΔݶΓ֤ެද࣌఺ʹ͓͍ͯར༻ՄೳͰ͋ͬͨσʔλ͓Αͼͦͷ࣍ͷ࣌఺ʹެද͞Εͨ
σʔλͰ͋Γɺ࣮σʔλʹج͍ͮͯͳΔ΂͘ϑΣΞʹ༧ଌྗΛൺֱ͢Δඞཁ͕͋Δɻ
17 ͜͜Ͱ͸ຊ࣭Λଛͳ͏͜ͱͳٞ͘࿦Λ୯७Խ͢ΔͨΊʹ೥཰׵ࢉ஋͸࢛൒ظมԽ཰ͷ̐ഒͱ͢
ΔɻΑΓਖ਼֬ʹ͸೥཰׵ࢉ஋͸̐൒ظมԽ཰ r(q) ΑΓෳརܭࢉ r(a) =( 1+r(q))4 − 1 ͱͯ͠ܭࢉ͞
ΕΔɻ(ྫ͑͹ IMFɾGDP ϚχϡΞϧ (2001) ද 8-4 Λࢀরɻͳ͓ಉϚχϡΞϧʹ͸ʮมԽ཰Λ೥཰
ʹ׵ࢉ͢Δ໨త͸ɺॳ৺ऀ͕σʔλΛཧղ͠΍͍͢Α͏ʹ͢Δ...ʯͱઆ໌͍ͯ͠Δɻ)
15ࡏͷ࢛൒ظ GDP ͷެද஋ͷ࡞੒ํ๏ʹ͸࣍ʹઆ໌͢ΔΑ͏ʹɺ௚ۙͷ͍Θ͹ϊΠ
ζͱݺ͹ΕΔෆنଇมಈͷӨڹΛڧ͘ड͚Δ͜ͱΛࣔ͢͜ͱ͕Ͱ͖Δɻ͜͜ͰΤί
ϊϛετɺ੓෎౰ہऀ͕೺Ѳ͢Δඞཁ͕͋Δ਺஋͸ɺ̍೥Λपظͱ͢Δقઅతมಈ
΍ඇৗʹ୹ظతɾۮવతʹൃੜ͢ΔෆنଇมಈͰ͸ͳ͘ɺ؍ଌ͢Δ࣌ܥྻΛߏ੒͢
Δܦࡁͷ਼੎తมಈʢτϨϯυʣ ɺ॥؀తมಈͱղऍͰ͖Α͏ɻ͜ͷཧ༝͔Βओཁઌ
ਐࠃͰ͸قઅมಈ੒෼ΛऔΓআͨ͘Ίʹݪܥྻʹରͯ͠Θ͟Θ͟ෳࡶͳ౷ܭతૢ࡞
Ͱ͋Δقઅௐ੔Λߦ͍ɺݪܥྻͰ͸ͳ͘قઅௐ੔ܥྻΑΓมԽ཰Λਪఆ͍ͯ͠Δͱ
ߟ͑ΒΕΔɻ͜͜Ͱͷ࿦఺ΛΑΓਖ਼֬ʹٞ࿦͢ΔͨΊʹܦࡁ࣌ܥྻͷ੒෼෼ղϞσ
ϧΛར༻͠Α͏ɻ
N ظؒʹΘͨΓ؍ଌ͞ΕΔݪܥྻΛ Yi (i =1 ,···,N), ݪܥྻΛม׵ͯ͠ಘΒΕ
Δ࣌ܥྻXi = log(Yi) Λ
Xi = Ti + Ci + Si + Ii (4.1)
ͱ෼ղͯ͠ߟ͑Δ18 ɻ͜͜ͰɺTɿτϨϯυ੒෼, Cɿ॥؀੒෼, Sɿقઅ੒෼, Iɿෆ
نଇ੒෼ɺ(Լ෇)ఴࣈ͸࣌ࠁɺΛͦΕͧΕද͢ɻ(4.1)͸ܦࡁ࣌ܥྻͷ఻౷తͳՃ๏
ܕͷ੒෼෼ղϞσϧͰ͋Δ͕ɺٞ࿦ͷ୯७Խͷҝʹ 3 અͱಉ༷ʹقઅ੒෼ S ͸θϩ
ͱԾఆͯٞ͠࿦ΛਐΊΔɻقઅੑͷॲཧʹ͔͔ΘΔ໰୊ɺ͢ͳΘͪ੓෎౷ܭʹ͓͚
Δقઅௐ੔๏͸ڵຯਂ͍ॏཁͳ໰୊Ͱ͸͋Δ͕ɺؔ࿈͢Δࣄ߲͸ଟذʹ͓ΑͿ͜ͱ
΋͋Γ͜͜Ͱ͸ৄࡉͳٞ࿦͸ߦΘͳ͍19 ɻ
௨ৗͷެද஋࡞੒ͰٻΊΒΕΔ࣌ࠁiʹ͓͚Δ೥཰׵ࢉ஋r
(a)
i ͸࣌ܥྻ੒෼ʹΑ
Γදݱͯ͠
r
(a)
i =[ ( Ti + Ci + Ii) − (Ti−1 + Ci−1 + Ii−1)] × 4 (4.2)
ͱղऍ͢Δͱɺ(4.2)ΑΓલظͷෆنଇมಈIi−1 ͸̐ഒ͞Εͯ೥཰׵ࢉ஋ʹӨڹΛ༩
͑Δ͜ͱ͕෼͔Δɻͱ͜ΖͰ͜͏ͨ͠ެࣜʹΑΓܭࢉ͠ɺఆظతʹެද͍ͯ͠Δ೥
཰׵ࢉ஋͕ԿΛҙຯ͢Δ͔࣮͸͋·Γ͸͖ͬΓ͍ͯ͠ͳ͍ɺ͜ͱΛࢦఠ͓ͯ͘͠ɻ
18 ྫ͑͹఻౷తͳقઅௐ੔๏Ͱ͸ର਺ม׵ logYi ͱͯ͠قઅௐ੔Λߦ͏͜ͱ͕͠͹͠͹ߦΘΕ͍ͯ
ΔɻΑΓҰൠͷม׵ Xi = f(Xi) Λར༻͢Δ͜ͱ΋ߟ͑ΒΕΔ͕ɺͦͷ৔߹ͷ෼ղ͞Ε֤ͨ੒෼ͷղ
ऍ͸ΑΓ೉͘͠ͳΔɻ·ͨۙ೥ʹ͓͚Δ೔ຊͷϚΫϩܦࡁࢦඪͷ෼ੳͰ͸ݪܥྻͷ෼ੳͷํ͕ଥ౰
Ͱ͋ΔՄೳੑ΋ߴ͍ɻ؍ଌܥྻΑΓ࣌ܥྻ෼ղϞσϧͷ֤ߏ੒੒෼Λࣝผ͢Δʹ͸֤੒෼ Ti,C i,I i
ͷ֬཰తڍಈʹ͍ͭͯͷԾఆ͕ඞཁͰ͋Δɻ
19 ྫ͑͹قઅௐ੔๏ͱͯ͠ͷ X-12-ARIMA ΍ DECOMP ʹ͍ͭͯͷ࿦఺͸ຊߘ 2 અ, ࠃ༑ (2002,
2006) Λࢀরɻ·ͨ࠷ۙͷܦࡁมಈʹؔΘΔҰͭͷ໰୊ʹ͍ͭͯߴԬɾࠃ༑ (2010) ͕ݕ౼͍ͯ͠Δɻ
16Ұͭͷղऍ͸ॠؒతʹ؍ଌ͞ΕΔ੒௕཰͕ͦͷ··̍೥ؒଓ͘ͱԾఆ͢Δͱ୯རɾ
ෳརͷࠩΛແࢹ͢Δͱͯ͠೥੒௕཰ͱΈͳͤΔɺͱ͍͏͜ͱͰ͋Δɻ͜ͷղऍΛ࣌
ܥྻͷ෼ղදݱ (4.1) ʹଈͯ͠ߟ࡯͢Δͱɺݪσʔλͷର਺ม׵Λࢪͨ͠ͱ͖࣌఺ i
ʹ͓͍ͯਪఆ͍ͨ͠ਅͷঢ়ଶม਺͸ܦࡁͷ਼੎త܏޲ͱͯ͠ͷτϨϯυ੒෼ͷ੒௕
཰Ti+3 − Ti−1 ͱཧղͰ͖Δɻ͜͜Ͱ؍࡯ܥྻ Xi ͸τϨϯυͱݺ͹ΕΔਅͷঢ়ଶͱ
͸ҟͳΓɺਅͷঢ়ଶ͸ࣄલʹ΋ࣄޙతʹ΋؍ଌͰ͖ͳ͍͜ͱ͕Ұͭͷେ͖ͳ໰୊Ͱ
͋Δɻଟ͘ͷΤίϊϛετɺ੓෎ؔ܎ऀ͕ೝΊ͍ͯΔΑ͏ʹϚΫϩܦࡁมಈʹ͸॥
؀తଆ໘͕ଘࡏ͢Δͱߟ͑ΒΕΔɻ॥؀੒෼ͱ͸ΉΖΜ͋Δ࣌఺ʹ͓͍ͯ͋Δ॥؀
ہ໘ʹ͋Δ࣌ܥྻ͕࣌ؒͷܦաͱͱ΋ʹผͷ॥؀ہ໘ʹҠߦ͢Δͱ͍͏͜ͱΛҙຯ
͢Δɻ͕ͨͬͯ͠ɺGDP ੒௕཰ͷதʹ॥؀੒෼ Ci ΋ؚ·ΕΔͷͰ೥཰׵ࢉʹࡍ͠
ͯ॥؀෦෼ͷಈ͖΋൓ө͢Δɺͱ͍͏ΑΓॏཁͳ࿦఺΋͋Δɻ͜ͷ͜ͱΛߟྀ͢Δ
ͱ೥ؒมԽ཰ͱͯ͠ਪఆͷର৅ͱͳΔਅͷঢ়ଶͱ͸ (τϨϯυ੒෼+॥؀੒෼) ͷม
Խ(Ti+3 +Ci+3)−(Ti−1 +Ci−1) ͱ͍͏͜ͱʹͳΖ͏ɻ͜͏ͨ͠ೋͭͷղऍʹ΋ͱͮ
͖೥มԽ཰Λܭࢉ͠Α͏ͱ͢Δͱɺ؍ଌͰ͖ͳ͍࣌ܥྻ੒෼ͷকདྷ஋Λਪఆ͢Δඞ
ཁ͕͋Δɺͱ͍͏౷ܭత໰୊͕ੜ͡Δɻ
͜͏ͨ͠มԽ཰ͷ೥཰׵ࢉ஋ͷղऍ্ͷ໰୊ʹՃ͑ͯطଘͷ೥཰׵ࢉ஋ͷܭࢉํ
ࣜʹ͸ݕ౼͢΂͖ز͔ͭͷ౷ܭత໰୊͕͋ΔɻୈҰʹ͸ɺԾʹෆنଇมಈཁૉ Ii ͕
ޓ͍ʹಠཱͳ֬཰ม਺ͷ࣮ݱ஋ͱΈΔͱɺෆنଇ੒෼ͷ෼ࢄ͕ଘࡏ͢Δͱ͍͏৚݅
ͷԼͰɺมԽ཰ʹ͍ͭͯͷ̍࣍ࣗݾ૬ؔ͸
Cor(Ii − Ii−1,I i−1 − Ii−2)=−
1
2
(4.3)
ͱͳΓɺෛͷܥྻ૬͕ؔੜ͡Δ͜ͱ͕ڍ͛ΒΕΔɻ͜͏ͨ͠ܥྻ૬ؔ͸มԽ཰Λਪ
ఆ͢Δࡍɺਪఆͷෆ҆ఆཁҼͷݪҼͱͳΓ͏Δɻୈೋʹ͸ෆنଇมಈͷӨڹ Ii−Ii−1
͸(2.2)ͷૢ࡞ʹ͓͍ͯ͸̐ഒ͞ΕͯมԽ཰ͷਪఆʹ͔ͳΓͷӨڹΛ༩͑ΔՄೳੑ͕
͋Δ͜ͱ͕ॏཁͰ͋Ζ͏ɻྫ͑͹͠͹͠͹Ծఆ͞ΕΔΑ͏ʹ࣌ࠁ͕ҟͳΔෆنଇม
ಈ Ii−1 ͱ Ii ͸ޓ͍ʹಠཱͰ෼ࢄ σ2
I ͷ֬཰ม਺Ͱදݱ͢Δͱɺ೥཰׵ࢉ஋ʹର͢Δ
د༩౓͸ඪ४ภࠩͰΈͯ
√
42 × 2σI ∼ 5.66×σI ͱͳΔɻ೔ຊͷϚΫϩܦࡁͷ੒௕཰
͕ߴ͍࣌୅ɺ͢ͳΘͪτϨϯυ੒෼ͷد༩Ti −Ti−1 ͕େ͖͍ͱ͖ʹ͸ɺ૬ରతʹ͸
॥؀੒෼ͷد༩ Ci − Ci−1 ΍ Ii − Ii−1 ͷมಈ͸ͨ·ͨ·େ͖͍ͱ͸ݟͳ͞Εͳ͔ͬ
ͨͷͰӨڹ͸ͦΕ΄ͲݦஶͰ͸ͳ͔ͬͨɺͱ΋ղऍ͢Δ͜ͱ͕Ͱ͖Δɻ࣮ࡍɺۙ೥
ͷதࠃ΍ถࠃʹ͓͚Δ GDP มԽ཰ͷ೥཰׵ࢉ஋Ͱ͸͜͏ͨ͠ෆنଇมಈͷӨڹ͸
17೔ຊΑΓ΋͸Δ͔ʹখ͍͞ͷͰ͋Δɻ͜Εʹରͯۙ͠೥ʹͳͬͯ؍࡯͞Ε͍ͯΔ೔
ຊͷϚΫϩ࣌ܥྻͰ͸͜͏͍ͨ͠Θ͹ϊΠζͷӨڹ͕ΑΓݦஶͱͳΔͷ͸ࣗવͳ͜
ͱͰ͋Γɺถࠃ΍தࠃͷ GDP มԽ཰ΑΓ͸Δ͔ʹΑΓ஫ҙਂ࣌͘ܥྻ੒෼ͷ૬ର
తมಈཁҼͷӨڹΛݕ౼͢Δඞཁ͕͋Δɻ
ؤ݈ͳ೥཰ GDP ਪఆ
͜͜Ͱͷ౷ܭֶతͳٞ࿦Λ੔ཧ͢ΔͱɺݱߦͷGDPެදܥྻͷܭࢉํ๏Ͱ͸աڈɾ
ݱࡏʹ࣮ݱͨ͠ෆنଇมಈ͕ݱࡏ͔Βকདྷʹ͔͚ͯͷ૿Ճ཰Λਪఆ͢Δࡍʹ૊Έೖ
ΕΒΕ͍ͯΔ͜ͱ͕ୈҰͷ໰୊఺Ͱ͋Δɻୈೋʹɺ೥཰׵ࢉ஋ͷܭࢉ͕͋ΔҰ࣌఺
ͷ࢛൒ظσʔλͷ৳ͼ཰ͷ؍ଌ஋ʹΑΓਪఆ͞ΕΔ͜ͱʹΑΓ̎࣌఺ͰಘΒΕΔ৘
ใͱσʔλͷΈΛ༻͍ͯਪఆ͢Δɺ͜ͱ΋໰୊఺ͱӠ͑Δɻ͜͜ͰɺҰൠʹ೥཰׵ࢉ
஋Λ̍೥ؒʹ࣮ݱ͢Δ੒௕཰ͷਪఆ஋ɺ͢ͳΘͪ༧ଌ஋ɺͱղऍ͢Δͱɺܠؾͷస׵
఺ͳͲͷٞ࿦Ͱ͸ݱߦͷܭࢉํ͕ࣜࠞཚΛট͍͍ͯΔՄೳੑ͕͋Δ͜ͱʹͳΔɻ͜
͏ͨ͠ೋͭͷ໰୊఺Λղܾ͢Δखஈͱͯ͠೥཰৳ͼ཰ r
(k)
i ͷਪఆ஋ͱͯ͠ຊߘͰ͸
ผͷਪఆํ๏ͷΫϥεΛಋೖͯ͠ΈΑ͏ɻ͜͜Ͱطʹ࣌ܥྻͷ੒෼෼ղϞσϧ (4.1)
Λಋೖͯ͠ߟ࡯ͨ͠ͷͰɺྫ͑͹̍೥ؒʹ࣮ݱ͢Δ GDP ͷ೥཰ਪఆ஋ͱͯ͠
r
(TCI,k)
i =[ ( Ti + Ci + Ii) − Ti−k] ×
4
k
(4.4)
ʹΑΓਪఆ͢Δ͜ͱ͕ߟ͑ΒΕΔɻ͜͜Ͱ k ͸ਖ਼੔਺஋Ͱ͋Γɺ͜ͷਪఆํࣜ͸ kظ
લͷτϨϯυਪఆ஋͔Βͷ৳ͼ཰ʹΑΓ࣌఺ iʹ͓͍ͯ̍೥ઌ·Ͱʹ࣮ݱ͢Δ೥཰੒
௕཰Λਪఆ͢Δํ๏Ͱ͋Δɻ͜͜Ͱ(4.4)ͷӈลʹ͓͍ͯTi−k ͚ͩͰͳ͘Ti−k+Ci−k
ΛҾ͘͜ͱ΋ߟ͑ΒΕΔ͕ɺ॥؀੒෼͕ఆৗత (stationary) 20 Ͱ͋Δͱͷ૝ఆΑΓɺ
ग़ൃ఺ͷ॥؀੒෼ͷਫ४ʹґଘ͠ͳ͍ɺͱ͍͏ҙຯͰͷؤ݈ੑ (robustness) ͕͋Δ
ͷͰɺ॥؀੒෼Λඇରশతʹѻ͍ͬͯΔ͜ͱʹ஫ҙ͠Α͏21 ɻ
͜͜ͰఏҊͨ͠ਪఆํ๏ (4.4) Ͱ͸ k ʹ͍ͭͯ͸খ͍͘͞ͱΔͱτϨϯυਪఆͷ
ෆ҆ఆੑ͕൓ө͠ɺଞํͰେ͖͘ͱΓ͗͢Δͱܠؾ൑அͷλΠϛϯά͕஗͘ͳΔͱ
͍͏ੑ࣭͕͋Δɻͦ͜Ͱ௨ৗͰ͋Ε͹ɺ1 ೥લ (࢛൒ظͰ͋Ε͹ k =4 )ͱ͢Δͷ͕
ৗࣝతͰ͋Δ͕ɺ൒೥લͷ஋ (࢛൒ظͰ͋Ε͹ k =2 )ͳͲΛͱΔબ୒΋ՄೳͰ͋Ζ
20 ఆৗੑ (stationarity) ͳͲܦࡁ࣌ܥྻ෼ੳͷجຊత֓೦ʹ͍ͭͯ͸ࢁຊ (1987) ΛࢀরͤΑɻ
21 ੓෎౷ܭʹ͓͍ͯΑ͘஌ΒΕ͍ͯΔ X-12-ARIMA ๏ͳͲͷ৔߹ʹ͸τϨϯυ੒෼ͱ॥؀੒෼͸
۠ผ͠ͳ͍͕ɺ੔߹తͳํ๏Λߟ͑Δ͜ͱ΋Ͱ͖Δɻ
18͏22 ͜͜ͰఏҊ͢Δํ๏ʹ͍ͭͯ͸ɺҰఆͷԾఆͷԼͰ࣍ͷΑ͏ͳੑ࣭͕͋Δ͜ͱ
͕෼͔Δɻ(ಋग़͸ࠤ౻ɾࠃ༑ (2010) ࢀরɻ)
ఆཧ4.1 : ࣌ܥྻͷߏ੒ཁૉ Ti,C i,I i (i =1 ,···,N) ʹ͍ͭͯ࣍ͷ͜ͱΛԾఆ͢Δɻ
(i) ֤ཁૉ͸ޓ͍ʹແ૬ؔͳ֬཰ม਺ྻ, (ii) ॥؀੒෼ Ci ͸ (ऑ) ఆৗաఔͰ͋Γ
Va r[Ci]=γC(0),C o r (Ci,C i−k)=ρC(k)( k࣍ࣗݾ૬ؔؔ਺), (iii) ෆنଇมಈ Ii ͸
ޓ͍ʹແ૬ؔͷ֬཰ม਺ྻ, ෼ࢄΛVa r [Ii]=σ2
I, ͱ͢Δɻ(iv) τϨϯυཁૉTi ʹͭ
͍ͯ͸࣍ͷೋͭͷঢ়گΛ૝ఆ͢Δɻ
(έʔε I) τϨϯυͷ֊ࠩ ΔTi = Ti − Ti−1 ͸ޓ͍ʹಠཱͰ෼ࢄ Va r[ΔTi]=σ2
T ,
(έʔεII)τϨϯυͷ̎֊֊ࠩΔ2Ti =Δ ( Ti−Ti−1)͸ޓ͍ʹಠཱͰ෼ࢄVa r[Δ2Ti]=
σ2
T, ͱ͢Δ͕ɺ͍ͣΕͷ৔߹ʹ΋ॳظ஋T0(͓Αͼ T−1 ͸ݻఆͨ͠਺஋ͱ͢Δ)ɻ
೥཰ਪఆྔͱͯ͠r
a)
i ͸(4.2), r
TCI,k
i ͸ (4.4) ͰͦΕͧΕఆٛ͢Δɻ
(I) (έʔε 1) ͷͱ͖೥཰ਪఆྔ r
a)
i ͸ఆৗաఔͱͳΓɺͦͷ෼ࢄ͸
Va r[r
(a)
i ]=1 6 σ
2
T +3 2 γC(0)[1 − ρC(1)] + 32σ
2
I , (4.5)
͓Αͼ
Va r[r
(TCI,k)
i ]=
16
k
σ
2
T +
16
k2γC(0) +
16
k2σ
2
I (4.6)
Ͱ༩͑ΒΕΔɻ
(II) (έʔε2) ͷͱ͖೥཰ਪఆྔ r
a)
i ͸୯ҐࠜաఔͱͳΓɺॳظ৚݅Λݻఆͨ͠ͱ͖
ͷ࣌ࠁ n( ≤ N)ʹ͓͚Δ෼ࢄ͸
Va r[r
(a)
n ]=1 6 nσ
2
T +3 2 γC(0)[1 − ρC(1)] + 32σ
2
I , (4.7)
͓Αͼ
Va r[r
(TCI,k)
n ]=
16
k2[
k(k + 1)(2k + 1))
6
+ k
2(n − k)]σ
2
T +
16
k2γC(0) +
16
k2σ
2
I (4.8)
Ͱ༩͑ΒΕΔɻ
22 ͳ͓௚ۙͷ஋ (k =1 )ΛͱΔͱଟ͘ͷ৔߹ɺຊߘͰࣔ͢Α͏ͳݦஶͳਪఆ্Ͱվળ͕ݟΒΕΔͱ
͸ݶΒͳ͍͜ͱ͸ڵຯਂ͍ɻݪҼͱͯ͠͸؍ଌ࣌఺ͷϊΠζͷӨڹͱτϨϯυ੒෼ͷਪఆͷਫ਼౓͕
ؔ܎͢Δͱߟ͑ΒΕΔɻ
19͜͜Ͱ (4.5) ͱ (4.6) ΑΓτϨϯυ੒෼ʹ̍࣍ɾ̎࣍ͷϥϯμϜɾ΢ΦʔΫ੒෼
ΛؚΜͰ͍Δ͔൱͔ʹ͔͔ΘΒͣɺ(ແ৚݅)෼ࢄʹ͍ͭͯ͸4 ≤ k>1 ͷͱ͖
1 −
1
2k2 >ρ C(1) (4.9)
ͳΒ͹
Va r[r
(a)
i ] >Va r [r
(TCI,k)
i ] (4.10)
ͱͳΔɻ·ͨk =4ͱ͢Δͱैདྷͷํ๏ʹՃ͑ͯఏҊ͢Δਪఆ๏Ͱ͸ෆنଇมಈͷߩ
ݙ͕খ͘͞ͳΔ͚ͩͰͳ͘ɺτϨϯυ߲ͷߩݙ΋ඪ४ภࠩͰଌΔͱ
 
[16
4 σ2
T]/[16σ2
T]=
1/2 ʹͳΔɻҎ্ͷߟ࡯ΑΓɺ೥཰ਪఆ஋ͱͯ͠ rTCI.k
i ΑΓ΋͞ΒʹΑΓେ୾ʹෆ
نଇมಈΛऔΓআ͖
r
(TC,k)
i =[ ( Ti + Ci) − Ti−k] ×
4
k
, (4.11)
͋Δ͍͸
r
(TC∗,k)
i =[ ( Ti + Ci) − (Ti−k + Ci−k)] ×
4
k
, (4.12)
ͱ͢Δ͜ͱ͕ߟ͑ΒΕΔɻ͜͜Ͱͷॏཁͳ໰୊͸௚ۙͷෆنଇ੒෼Λআڈ͢Δ͜ͱ
Ͱ͋Δ͕ɺঢ়ଶਪఆΛ্ख͘ߦ͍ͬͯΕ͹ɺఆཧ 4.1 ʹ͓͚Δෆنଇ੒෼ͷ෼ࢄ߲
σ2
I ͷӨڹ͕ͳ͘ͳΔͷͰɺఆཧ 4.1 ͷ݁Ռ͸ΑΓڧ͍ܗͰӠ͑Δɻ
ࠤ౻ɾࠃ༑ (2010)͕ఏҊͨ͠೥཰ GDPਪఆ஋ͷߏ੒ํ๏Ͱ͸աڈͷτϨϯυਪ
ఆ஋ Ti−k Λਪఆ͢Δඞཁ͕ੜ͡Δ͜ͱ (͞Βʹ r
(TC,k)
i ͷ৔߹ʹ͸ Ti−k + Ci−k ΋ਪ
ఆ͢Δඞཁ͕͋Δ) ʹ஫ҙ͓ͯ͘͠23 ɻ͕ͨͬͯ͠ैདྷʹ͸͋·Γ࣌ܥྻ੒෼ͷਪ
ఆ໰୊Λ͋·Γ࣮༻ʹڙ͢Δ͜ͱ͕গͳ͔ͬͨͱղऍͰ͖Δ͔΋͠Εͳ͍ɻ͜ͷ఺
ʹ͍ͭͯ͸ओཁͳઌਐࠃͰ͸طʹ௕͍ؒɺقઅௐ੔ͱ͍͏ผͷ໊લͷԼʹقઅ੒෼
ͷਪఆΛߦ͍ɺ࣮༻ʹར༻͍ͯͨ͜͠ͱΛࢦఠ͓ͯ͘͠24 ɻ·ͨ༩͑ΒΕͨ࣌ܥྻ
Xi ΑΓߏ੒੒෼ɺಛʹτϨϯυ੒෼Λਪఆ͢Δ໰୊͸౷ܭత࣌ܥྻղੳͰ஌ΒΕͯ
͍Δঢ়ଶม਺ͷϑΝΠϧλϦϯάͷํ๏Λར༻͢Δ͜ͱͰղܾ͢Δ͜ͱ͕Ͱ͖Δ͜
ͱ΋ࢦఠ͓ͯ͘͠ɻ͜͏ͨ͠౷ܭతਪఆΛߦ͏ͱɺ౰વͰ͋Δ͕ঢ়ଶਪఆ͔Βੜ͡
23 Ұੲલ·Ͱ͸࣌ܥྻ෼ੳͷઐ໳ՈͰͳ͚Ε͹༩͑ΒΕͨܦࡁ࣌ܥྻΑΓτϨϯυ੒෼ͷΈͷநग़
͸ࠔ೉Ͱ͕͋ͬͨɺ౷ܭֶͷ࠷దϑΟϧλϦϯάΛར༻͢Ε͹ࠓͰ͸ॠ࣌ʹ࣮ߦՄೳͰ͋Δɻ࣮຿త
ʹ͸ X-12-ARIMA Λ༻͍࣮ͯߦ͢Δ͜ͱ΋ՄೳͰ͋Δɻ
24 ྫ͑͹ X-12-ARIMA ͷதͰ Reg-ARIMA ϞσϧΛར༻͢Δͱɺͦͷ༧ଌ஋ʹجͮ͘ݱࡏͷঢ়ଶ
ͷਪఆ͸ෳࡶͳܗͰ༧ଌ஋͕Өڹ͍ͯ͠Δɻ
20Δਪఆޡࠩ΋ੜ͡Δ͕ɺҰఆͷԾఆͷԼͰ͸͜͏ͨ͠ਪఆޡ͕ࠩখ͍͞ͱ͍͏౷ܭ
ֶతਖ਼౰Խ΋ՄೳͰ͋Ζ͏ɻ͜͜Ͱ͸ͱΓ͋͑ͣ࣌ܥྻ෼ղϓϩάϥϜ DECOMP
25 Λ༻͍ͯਪఆ͢Δͱ࣍ͷΑ͏ͳ͜ͱ͕෼͔Δɻैདྷܕͷ೥཰׵ࢉ஋ɺޙΖ޲͖
೥཰ਪఆ஋ (k =1 ,2,4) Λൺֱͯ͠ΈΔͱબ୒ύϥϝλʔ k =1 ͱ͢Δͱ͋·Γ
҆ఆͨ͠ਪఆ஋͸ಘΒΕͳ͍ɻ͜ͷ৔߹ʹ͸ݱߦͷํ๏ͱಉ༷ʹτϨϯυͷ̐ഒͰ
͋Δ 4(Ti − Ti−k) ͔Βൃੜ͢ΔޡࠩͷӨڹͱߟ͑ΒΕɺฏۉʹΑΔ࣌ܥྻͷฏ׈Խ
(smoothing)͕ෆे෼Ͱ͋Δ͜ͱʹରԠ͍ͯ͠Δɻଞํɺk =2 ,3,4 ͱ͢Δͱ࣌ܥྻ
ͷฏ׈ԽͷޮՌʹΑΓɺ͔ͳΓ҆ఆͨ͠೥཰ਪఆ஋͕ಘΒΕΔ͜ͱ͕෼͔Δɻͨͩ
͠ k =4ͱ͢ΔͱɺܠؾมಈΛฏ׈Խ͢Δ͕ɺ࣌ʹ͸ฏ׈Խ͗ͯ͢͠ܠؾมಈͷస
׵(ܠؾͷࢁ͔Β୩ɺ୩͔Βࢁ΁ͷ॥؀తมಈ) ʹ͔ͳΓಷײͱͳΔঢ়گ΋ݟΒΕΔ
ͷͰɺ࣮ࡍతͳ؍఺͔Β͸վળࡦͱͯ͠k =2ͱ͢Δ͜ͱ͕ߟ͑ΒΕΔɻ͜͏ͨ͠
͜ͱΛ;·͑ΔͱɺैདྷͷલظൺΛ̐ഒ͢Δ೥཰׵ࢉ஋ͱ৽͍͠ਪఆ஋Λൺ΂ͯΈ
Δͱɺฏۉ৳ͼ཰͸ඇৗʹ҆ఆͯ͠ਪఆͰ͖ɺࣄޙతʹ΋੓ࡦ౰ہऀ΍Τίϊϛε
τ͕ߦ͍ͬͯΔܠؾ൑அͷ݁Ռʹ͔ͳΓූ߹͍ͯ͠Δ͜ͱΛࠤ౻ɾࠃ༑(2010)͸ࢦ
ఠ͍ͯ͠Δɻ
લ޲͖೥཰ਪఆ஋
͜͜Ͱઆ໌ͨ͠ํ๏͸೥཰ਪఆ஋ͷߏ੒ʹ͓͍ͯݱࡏɾաڈͷ஋ͷΈΛ༻͍ΔޙΖ
޲͖ਪఆ๏(backward estimation)ͱݺͿ͜ͱ͕Ͱ͖Δɻ͜͏ͨ͠ਪఆ๏Λ؆୯ʹ࣮
ݱ͢Δํ๏ͱͯ͠͸ɺྫ͑͹قઅௐ੔๏ͱͯ͠஌ΒΕ͍ͯΔ X-12-ARIMAϓϩάϥ
ϜΛ༻͍ͯߦ͏͜ͱ΋࣮͸ՄೳͰ͋ΔɻຊߘͰ͸ৄ͘͠આ໌͠ͳ͍͕ɺ͜ͷ X-12-
ARIMAϓϩάϥϜͰ͸قઅੑͷਪܭ్தͰաڈͷ(τϨϯυ੒෼ʴ॥؀੒෼) ͷঢ়
ଶਪఆΛߦ͍ͬͯΔͷͰɺͦͷਪఆ஋Λར༻͢Ε͹Α͍ͷͰ͋Δɻ͞Βʹ೥཰ਪఆ஋
ͷߏ੒໰୊ʹ͓͍ͯ͸ɺΑΓੵۃతʹকདྷͷ༧ଌ஋Λ૊ΈࠐΉલ޲͖ਪఆ๏(forward
estimation)Λಋೖ͢Δ͜ͱ΋Ͱ͖Δ͜ͱΛࢦఠ͓ͯ͘͠ɻྫ͑͹ຊߘͰར༻͍ͯ͠
ΔDECOMP Ͱ͸τϨϯυ੒෼΍॥؀੒෼ͷঢ়ଶਪఆΛར༻ͯ͠͞Βʹ༧ଌྔΛߏ
25 ౷ܭ਺ཧݚڀॴͷ๺઒ݯ࢛࿠ࢯʹΑΓ։ൃ͞ΕͨϓϩάϥϜͰ͋Δ͕ɺWeb ্Ͱ؆୯ʹར༻͢
Δ͜ͱ͕Ͱ͖Δɻ࣌ܥྻ੒෼Λߏ੒͢Δ֬཰ม਺ʹΨ΢ε෼෍ΛԾఆ͠ɺΧϧϚϯɾϑΟϧλʔΛ֦
ுͨ͠ฏํࠜϑΟϧλʔΛར༻ͯ͠ঢ়ଶਪఆΛߦ͏͕ɺΉΖΜඇΨ΢ε෼෍ɾඇઢܗϞσϧ΁ͷ֦ு
͸ՄೳͰ͋Δɻ
21੒͢Δ͜ͱ΋༰қʹՄೳͰ͋Δɻྫ͑͹೚ҙͷ੔਺ k,h > 0 ʹର͠
r
(TC,k,h)
i =[ ( Ti+h + Ci+h) − Ti−k] ×
4
k + h
, (4.13)
͋Δ͍͸
r
(TC∗,k,h)
i =[ ( Ti+h + Ci+h) − (Ti−k + Ci−k)] ×
4
k + h
, (4.14)
ͱ͠Α͏ɻ
ܥ 4.1 : ఆཧ 4.1 ͷԾఆͷԼͰ೥཰ਪఆ஋ r
(TC,k,h)
i ͷ෼ࢄ͸ k Λ k + h, σ2
I =0ͱ͓
͍ͨެࣜ(4.6) ͓Αͼ (4.8) Ͱ༩͑ΒΕΔɻ
ྫ͑͹ h = k =1ͱ͢Ε͹ɺݱࡏ࣌఺Λத৺ͱͯ͠ฏۉԽ͞Εͨ೥཰ DGP ਪఆ
ྔͱݟͳ͢͜ͱ͕Ͱ͖Δɻͳ͓ɺ͜͏ͨ͠લ޲͖೥཰ਪఆํࣜΛ࣮ݱ͢Δҝʹ͸ক
དྷͷ࣌ܥྻ੒෼ͷ༧ଌ஋Λඞཁͱ͢Δ26 ɻ
< ਤ4.1:࢛൒ظ(࣮࣭)GDP ೥཰ਪఆ஋ >
ਤ4.1 Ͱ͸ैདྷܕͷ೥཰׵ࢉ஋ɺຊߘͰఏҊ͢Δ೥཰ਪఆ஋ (k =1 ,2,4)ɺ͞Βʹલ
޲͖೥཰ਪఆ஋Λൺֱ͍ͯ͠Δɻಛʹ k = h =1ͱ͢Δͱ͔ͳΓ҆ఆͨ͠೥཰ਪఆ
஋͕ಘΒΕɺk =2ͱͨ͠ޙΖ޲͖೥཰ਪఆ஋ͱ͔ͳΓ͍ۙ਺஋͕ಘΒΕΔ͜ͱ͕
ڵຯਂ͍ɻ
ࠤ౻ɾࠃ༑ (2010)͸೥཰มԽ཰ͷؤ݈ͳਪఆ๏͸ఆཧ 4.1ʹΑΓ෼ࢄͷҙຯͰै
དྷͷ೥཰ਪఆྔΑΓ҆ఆతͰ͋Δ͜ͱΛࢦఠͨ͠ɻ͞Βʹ೥཰ਪఆྔΛ̍೥ઌ·Ͱ
ͷมԽ཰ͷ༧ଌྔͱΈΔͱɺ༧ଌͷฏۉೋ৐ޡࠩΛධՁ͢Δ͜ͱͰͦͷਫ਼౓Λൺֱ
͢Δ͜ͱ͕Ͱ͖Δɻ͜͜Ͱઆ໌ͨ͠ਪఆྔʹ͍ͭͯ༧ଌͷฏۉೋ৐ޡࠩʹ͍ͭͯ͸
ࠤ౻ɾࠃ༑ (2010)͸࣍ͷΑ͏ͳ݁ՌΛಘ͍ͯΔɻͳ͓ɺݸʑͰͷ݁Ռ͸ຊߘͰఏҊ
͍ͯ͠Δਪఆํ๏ͷྑ͞Λ͍ࣔͯ͠Δ͕ɺ͜͜Ͱͷઃఆ͸΋ͬͱ΋؆୯ͳঢ়گͰ͋
26 ೔ຊͷ׭ிͷ౰ہऀ͸ X-12-ARIMA ๏Λ࠾༻ͨ࣌͠఺͔Β ARIMA ϞσϧʹΑΔকདྷͷঢ়ଶਪ
ఆΛ࠾༻͍ͯ͠Δɺ͜ͱΛࢦఠ͓ͯ͘͠ɻ௚ۙͷ (ରশ) Ҡಈฏۉ஋Λܭࢉ͢ΔͨΊʹ͸কདྷ஋Λ༧
ଌ͢Δඞཁ͕͋Δ͕ɺΉΖΜ༧ଌ஋Λར༻͢Δͱ༧ଌޡ͕ࠩੜ͡Δͷ͸౰વͰ͋ΔͷͰޡࠩධՁ͕
ॏཁͱͳΔɻ
22Δ͜ͱʹ஫ҙ͓ͯ͘͠ɻ
ఆཧ4.2 : ࣌ܥྻ Xi = Ti + Ci + Ii ͷߏ੒੒෼ Ti,C i,I i (i =1 ,···,n,n+1···,N)
ʹ͍ͭͯ࣍ͷ͜ͱΛԾఆ͢Δɻ
(i) ֤ཁૉ͸ޓ͍ʹແ૬ؔͳ֬཰ม਺ྻ, (ii) ॥؀੒෼ Ci ͸ (ऑ) ఆৗաఔͰ͋Γ
Va r[Ci]=γC(0),C o r (Ci,C i−k)=ρC(k)( k࣍ࣗݾ૬ؔؔ਺), (iii)ෆنଇมಈIi ͸ޓ
͍ʹແ૬ؔͷ֬཰ม਺ྻ, ෼ࢄΛVa r [Ii]=σ2
I, ͱ͢Δɻ(iv) τϨϯυཁૉTi ʹ͍ͭ
ͯ͸ɺτϨϯυͷ֊ࠩ ΔTi = Ti − Ti−1 ͸ޓ͍ʹಠཱͰ෼ࢄ Va r[ΔTi]=σ2
T, ॳظ஋
͸ݻఆͨ͠਺஋ͱ͢Δɻ
࣌ࠁ n ʹ͓͚Δ H ظࠩ෼ͷ༧ଌྔͱͯ͠͸ ra)
n ͸ (4.2), ޙΖ޲͖༧ଌྔ rTCI,k
n ͸
(4.4), લ޲͖༧ଌྔ r
TC,h,k
i ͸(4.13) ͰͦΕͧΕఆٛ͢Δɻ͜ͷͱ͖ݱ࣌఺n ͔Β H
ظؒ(n + H ≤ N)ͷมԽ཰ͷ༧ଌޡࠩ͸࣍ࣜͰ༩͑ΒΕΔɻ
(I) ༧ଌͷฏۉೋ৐ޡࠩ͸r(a)
n ʹ͍ͭͯ͸
PMSE(r
(a)
i )=( H
2 + H)σ
2
T +[ 1+( 1+H)
2 + H
2]σ
2
I (4.15)
+Va r[Cn+H − (1 + H)Cn + HCn−1] ,
rTCI,k
n ʹ͍ͭͯ͸
PMSE(r
TCI,k
i )=[ H + k(
H
k
)
2]σ
2
T + [1 + (1 +
H
k
)
2]σ
2
I (4.16)
+Va r[Cn+H − (1 +
H
k
)Cn] ,
rTC,h,k
n ʹ͍ͭͯ͸
PMSE(r
TC,h,k
i )=[ ( H − h)+h(1 −
H
h + k
)
2 + k(
H
h + k
)
2]σ
2
T +2 σ
2
I (4.17)
+Va r[Cn+H −
H
h + k
Cn+h − Cn] ,
ʹΑΓͦΕͧΕ༩͑ΒΕΔɻ
(II) 1 <k<Hͷͱ͖༧ଌͷฏۉೋ৐ޡࠩͷ σ2
T ߲ɺσ2
I ߲ʹ͍ͭͯ͸ r(a)
n ͸ rTCI,k
n
ΑΓେ͖͍ɻ৚݅
1 −
1
2k2 − ρC(1) > 0 (4.18)
Ͱ͋ΓH2 ͕े෼ʹେ͖͚Ε͹ɺ༧ଌͷ॥؀߲ʹؔ͢Δฏۉೋ৐ޡࠩ Va r(॥؀߲)
ʹ͍ͭͯ͸ r(a)
n ͸ rTCI,k
n ΑΓେ͖͘ͳΔ27 ɻ
27 ਺ཧతʹΑΓਖ਼֬ʹ͸ limH→∞(1/H2)[MSE(r
(a)
n ) − MSE(rTCI,k
n )] > 0 Λҙຯ͢Δɻ
23(III) 1 <h+ k<Hͷͱ͖༧ଌͷฏۉೋ৐ޡࠩͷ σ2
T ߲ɺσ2
I ߲ʹ͍ͭͯ͸ r
(a)
i ͸
r
TCI,k
i ΑΓେ͖͍ɻ৚݅
1 −
1
2k2 − ρC(1) > 0 (4.19)
Ͱ͋Γ H2 ͕े෼ʹେ͖͚Ε͹ɺ༧ଌͷฏۉೋ৐ޡࠩͷ Va r (॥؀߲) ʹ͍ͭͯ͸
r(a)
n ͸rTC,h,k
n ΑΓେ͖͘ͳΔɻ
ͳ͓ఆཧ 4.2 Ͱ͸Ұൠͷ H ظઌ༧ଌʹ͍ͭͯड़΂͍ͯΔ͕ɺ࢛൒ظσʔλʹΑ
Δ̍೥ઌ༧ଌ໰୊Ͱ͸༧ଌظؒH =4ͱ͓͚ͯ͠͹Α͍ɻ
5. ϚΫϩܦࡁ౷ܭΛ८Δ՝୊
ঢ়ଶۭؒදݱɾX-12-ARIMAɾDECOMP
ۙ೥ͷ࣌ܥྻ෼ੳ΍ܭྔܦࡁֶʹ͓͍ͯ͸ඇఆৗ࣌ܥྻͱͯ͠ͷ୯Ґࠜաఔͷ౷ܭ
Ϟσϧͷར༻͸੝ΜͰ͋Γɺͦ͏ͨ͠౷ܭతϞσϧͷਪఆ๏ʹ͍͔ͭͯͳΓٞ࿦͞
Ε͍ͯΔɻ·ͨՃೲ (2006)͸༷ʑͳ౷ܭతϑΟϧλϦϯάͷํ๏Λར༻ͯ͠ܠؾಈ
޲ͷ෼ੳΛࢼΈ͍ͯΔɻ͔͠͠ͳ͕Βɺ੓෎͕ެද͍ͯ͠ΔओཁͳϚΫϩܦࡁ౷ܭ
ͷݪܥྻͰ࣮ࡍʹѻ͍ͬͯΔΑ͏ͳɺτϨϯυ੒෼ɺ॥؀੒෼ɺقઅ੒෼ɺෆنଇ੒
෼͕ࠞࡏ͠ɺಉ࣌ʹؚ·Ε͍ͯΔܥྻʹର͢Δ౷ܭతϞσϧͷٞ࿦͸ͦΕ΄Ͳଟ͘
ͳ͍ɻܦࡁֶత෼ੳ͕े෼ʹͳ͞Ε͍ͯͳ͍ͨΊͰ͋Ζ͏͔ɺϚΫϩܦࡁ෼ੳͰ͸
قઅੑΛຊ֨తʹऔΓೖΕͨٞ࿦͕গͳ͍ɻ·ͨقઅ੒෼ΛؚΉ࣌ܥྻ੒෼ͷঢ়ଶ
ਪఆʹ͍ͭͯϚΫϩܦࡁ౷ܭͰ࣮༻ʹར༻Ͱ͖Δ΄Ͳ৴པੑͷ͋Δ౷ܭతํ๏΋͋
·Γ࣮༻Խ͞Ε͍ͯͳ͍ɻଞํɺ੓෎ͷܦࡁ౷ܭʹ͓͍ͯ͸͠͹͠͹ར༻͞Ε͍ͯ
ΔX-12-ARIMAϓϩάϥϜ͸ݱ୅తͳ౷ܭత࣌ܥྻ෼ੳ͕ల։͞ΕΔҎલʹ࣮຿త
ཁ੥ͷ΋ͱͰ։ൃ͞ΕͨܦҢ͕͋Δͱ͍͏ཧ༝͔ΒͰ͋Ζ͏͔28 ɺ(ԤถΛؚΊͯ)
ඪ४తͱ͞ΕΔ࣌ܥྻ෼ੳ΍ܭྔܦࡁֶͰٞ࿦͞ΕΔ͜ͱ͸ࠓ·Ͱͷͱ͜Ζ͋·Γ
ͳ͍ɻࠃ༑ɾࠤ౻ (2010)ͷ 6અͰࢦఠ͍ͯ͠ΔΑ͏ʹτϨϯυ੒෼ɺ॥؀੒෼ɺق
અ੒෼ɺෆنଇ੒෼ɺΛؚΉෳ਺ͷ࣌ܥྻͷมಈ͸ঢ়ଶۭؒʹΑΓදݱ͢Δ͜ͱ͕
ՄೳͰ͋ΔɻΉΖΜطʹࢦఠͨ͠Α͏ʹDecomp΍X-12-ARIMAΛར༻͢ΔͱޙΖ
28 X-12-ARIMA Λ८Δ͜͏ͨ͠໰୊ʹ͍ͭͯ͸ࠃ༑ (2006a,b) ͷٞ࿦͕ࢀߟͱͳΖ͏ɻ
24޲͖೥཰ਪఆྔΛߏ੒͢Δ͜ͱ͕ՄೳͰ͋Δɻ
ຊߘͰ͸લઅ·Ͱઆ໌ͨ͠3 ͭͷ໰୊Ͱඞཁੑ͕ੜͨ͡ҝɺDecompϓϩάϥϜ
Λར༻ͨ͠ɻݪܥྻʹର͠τϨϯυ੒෼ɺ॥؀੒෼ɺقઅ੒෼ɺෆنଇ੒෼͔Βͳ
ΔՃ๏త੒෼ϞσϧΛԾఆ͠ɺݪܥྻͷมಈΛঢ়ଶۭؒϞσϧ (state space model)
ͱͯ͠දݱ͠ɺ࠷໬ਪఆ๏(maximum likelihood method)Λ༻͍ͯਪఆͨ͠ɻྫ͑
͹ 2 અͷॅ୐ண޻݅਺ʹର͢Δ෼ੳͰ͸ 12 ࣍ݩͷঢ়ଶม਺Λঢ়ଶϕΫτϧ x
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xj = Fxj−1 + Gvj (5.1)
ͱ͍͏ঢ়ଶํఔࣜ (state equation) ͷදݱ͕ಘΒΕΔɻͨͩ͠ߦྻ F,G ͸্ͷදݱ
Ͱఆٛͨ͠ɻ͞Βʹ؍ଌํఔࣜ(observation equation)͸ݪܥྻYj (j =1 ,···,N)͸
1 ࣍ݩͳͷͰ
Yj =( 1 ,1,0,···,0)xj + σIvIj (5.2)
ͱදݱͰ͖Δ29 ɻͳ͓͜͜Ͱ͸આ໌ͷͨΊʹ Decomp ͱಉ༷ʹ࣌ܥྻ੒෼ͱͯ͠ɺ
τϨϯυɾ॥؀੒෼ϞσϧΔTCj = σTvTj, قઅ੒෼Ϟσϧ
 11
k=0 Sj−k = σSvSj ΛԾ
ఆ͕ͨ͠ɺඪ४ภࠩͷ฼਺ σT > 0,σ S > 0,σ I > 0,v ij (i = T,S,I;j =1 2 ,···,N)͸
ޓ͍ʹಠཱͰ N(0,1) ͕ͨ͠͏֬཰ม਺ͱ͍ͯ͠Δɻ͜͜Ͱม਺ޡࠩϞσϧʹ͓͚
Δجຊతͳ֬཰ม਺ϕΫτϧ͸
wj =( vTj,v Sj,v Ij)
Ͱ͋ΔͷͰ 3 ࣍ݩͷ֬཰෼෍͕ඞཁͱͳΔɻॳظ৚݅ͷ෼෍ΛఆΊΕ͹໬౓ؔ਺͕
ఆ·ΔͷͰ਺஋తʹධՁ͢Δ͜ͱͰະ஌฼਺ͷਪఆ͕ՄೳͱͳΔɻͳ͓̏અͰઆ໌
29 ໬౓ؔ਺Λ֬ఆ͢Δʹ͸ॳظ৚݅ͷ෼෍Λઃఆ͢Δඞཁ͕͋Δɻ௨ৗ͸ઢܗΨ΢εͷঢ়ଶۭؒϞ
σϧͰ͋Ε͹ॳظ෼෍ͱͯ͠ਖ਼ن෼෍Λઃఆ͢Δͷ͕੔߹తͰ͋Δɻ
25ͨ͠ઃඋ౤ࢿͷਪܭϞσϧͰ͸ࠃ༑ɾࠤ౻ (2010)͕આ໌͍ͯ͠ΔΑ͏ʹ؍ଌํఔࣜ
͸̎࣍ݩͰ͋Δɻ
͜͏ͨ͠ঢ়ଶม਺͕ߴ࣍ݩͰ؍ଌޡࠩΛؚΉ࣌ܥྻͷ෼ੳ͸͠͹Β͘લ·Ͱ͸ඇ
ৗʹࠔ೉Ͱ͋ͬͨɻ͕ͨͬͯ͠X-12-ARIMAϞσϧʹ୅ද͞ΕΔΑ͏ͳ࣮༻తͰ͸
͋Δ͕ཧ࿦తʹ͸໌֬Ͱͳ͍ํ๏͕࣮຿తʹ։ൃ͞ΕͨͷͰ͋Δɻۙ೥ͷܭࢉ౷ܭ
ֶͷਐาͷதͰ͸͜͏ͨ͠໰୊Λঢ়ଶۭؒϞσϧͱͯ͠ఆࣜԽ͠ঢ়ଶΛਪఆ͢Δ͜
ͱ͸ࠔ೉Ͱ͸ͳ͍ɻ·ͨ๺઒(2005)ʹΑΔDECOMPϓϩάϥϜͷઆ໌Ͱ͸͋Δछ
ͷϕΠζతղऍ͔Βઆ໌͍ͯ͠Δ͕ɺ݁ہ͸࠷໬ਪఆͰ͋ΔͷͰ௨ৗͷݹయతΞϓ
ϩʔνʹΑΔղऍ΋ՄೳͰ͋ΔɻຊߘͰ͸ॅ୐ண޻݅਺ܥྻɺ࢛൒ظ GDP ͷઃඋ
౤ࢿܥྻɺ࢛൒ظ GDP ࣌ܥྻͷঢ়ଶۭؒදݱͱͦͷߏ੒੒෼ͷঢ়ଶΛਪఆ͢Δํ
๏ͱͯ͠DECOMP Λ༻͍͍ͯΔ͜ͱʹ஫ҙ͓ͯ͘͠ɻ
݁࿦ͱల๬
ຊߘͰ͸೔ຊܦࡁͷಈ޲Λཧղ͢Δ্ͰجຊతͰॏཁͳ݄࣍ܥྻͰ͋Δॅ୐ண޻݅
਺ɺ࢛൒ظͷઃඋ౤ࢿܥྻ΍GDP଎ใͷܥྻɺͳͲ೔ຊͷओཁͳϚΫϩܦࡁ౷ܭͷ
ެද஋ʹؔΘΔز͔ͭͷجຊతͳ໰୊ʹ͍ͭͯٞ࿦ͨ͠ɻ৽ฉ΍ςϨϏɾχϡʔε
ͳͲͰϚεɾϝσΟΞΛ௨ͯ͡͠͹͠͹େ͖͘ใ͡ΒΕ͍ͯΔ݄࣍ܥྻͷલ೥ಉ݄
ൺɺ࢛൒ظܥྻͷલ೥ಉظൺʹΑΔϚΫϩܦࡁܥྻͷղऍʹ͸ۙ೥Ͱͷ೔ຊͷϚΫ
ϩܦࡁΛऔΓר͘؀ڥΛॴ༩ͱ͢Δͱɺجຊతͳ໰୊͕͋Δ͜ͱΛࢦఠͨ͠ɻ·ͨ
͠͹͠͹ϚεɾϝσΟΞΛ௨ͯ͡େ͖͘ใ͡ΒΕ͍ͯΔݪܥྻ͔Βقઅௐ੔Λߦͬ
ͯಘΒΕΔقઅௐ੔஋ʹ΋ͱͮ͘ʮGDP೥཰׵ࢉ஋ʯ͕ҰମԿΛҙຯ͢Δͷ͔ඞͣ
͠΋໌֬Ͱͳ͍͜ͱΛࢦఠͨ͠ɻԾʹ࢛൒ظ GDP ܥྻͷ೥཰׵ࢉ஋ͱ͍͏ެද஋
Λࣔ͢໨త͕ɺॠؒత੒௕཰Ͱ͸ͳ͘ԿΒ͔ͷҙຯͰʮࠓޙʹ࣮ݱ͢Δ̍೥ؒͷ੒
௕཰ʯͱཧղ͢Δͱɺݱࡏͷ೥཰׵ࢉ஋ͷਪఆ๏Λվળ͢Δํ๏ͱͯ͠ɺաڈͷෆ
نଇมಈͷӨڹΛਪఆͷࡍʹऔΓআ͖ɺΑΓ҆ఆతͰΑΓ৴པͷ͓͚Δਪఆํ๏͕
ՄೳͰ͋Δ͜ͱΛओுͨ͠ɻ͞Βʹॅ୐౤ࢿܥྻ΍ઃඋ౤ࢿܥྻͳͲΛྫʹओཁͳ
ϚΫϩ੓෎౷ܭʹ͓͚Δقઅௐ੔஋ͷѻ͍͸ɺۙ೥ͷ೔ຊͷܦࡁ͕ܦݧ͍ͯ͠ΔΑ
͏ͳ؀ڥͰ͸ͦͷղऍ͕͔ͳΓࠔ೉ʹͳ͖͍ͬͯͯΔ͜ͱΛྫࣔʹΑΓࢦఠͨ͠ɻ
ͳ͓ɺຊߘͰ͸े෼ʹٞ࿦Ͱ͖ͳ͔ͬͨϚΫϩܦࡁ౷ܭΛ८Δز͔ͭͷॏཁͳ໰
୊ʹ͍ͭͯݴٴ͓ͯ͜͠͏ɻୈҰʹɺຊ࣭తʹෆ֬ఆͳྔΛਪఆ͢Δ৔߹ʹ͸ಘΒ
Εͨ਺஋ͷෆ࣮֬ੑ͸৴པ۠ؒͰදݱ͢Δ͜ͱ͕౷ܭతํ๏ͱͯ͠͸ඪ४తͰ͋Δɻ
26೔ຊΛؚΊͯ੓෎౷ܭͱ͍͏৔໘Ͱ͸͜Ε·Ͱ͜͏ͨ͠౷ܭతධՁ๏Λॏࢹ͍ͯ͠
ͳ͍͕ɺॏཁͳݕ౼՝୊Ͱ͋Ζ͏ɻຊདྷతʹ֬ఆతʹਪఆͰ͖ͳ͍ྔΛ͔͋ͨ΋֬
ఆ஋ͱͯ͠ॲཧ͠Α͏ͱ͢Δͱɺ͠͹͠͹໰୊͕ੜͯ͡͠·͏ͷ͸ݹ͔͘Β౷ܭֶ
͕ڭ͑Δͱ͜ΖͰ͋Δɻ
ୈೋʹ͸ݪܥྻΑΓલظൺΛਪܭͨ͠ΓɺτϨϯυ੒෼΍॥؀੒෼Λਪఆ͢Δʹ
͸قઅௐ੔๏ͷར༻͕ෆՄܽͰ͋ΔɻX-12-ARIMAͳͲݱࡏ༻͍ΒΕ͍ͯΔํ๏͸
ҠಈฏۉΛར༻ͯ͠Ұछͷฏ׈Խ(smoothing)ͷํ๏Ͱ͋Δ͜ͱ͕஌ΒΕ͍ͯΔ͕ɺ
͜͏ͨ͠ํ๏Ͱ͸ྫ͑͹େ͖ͳมಈ͕؍࡯͞ΕΔͱɺͦͷӨڹ͕͔ͳΓ௕͍ظؒʹ
ଓ͘͜ͱ͕஌ΒΕ͍ͯΔɻ͕ͨͬͯ͠ɺۙ೥ͷ೔ຊͷϚΫϩ࣌ܥྻͷมಈΛ͋Δछ
ͷߏ଄มԽͱͱΒ͑Δͱɺͦ͏ͨ͠มಈΛ΋ߟྀͨ͠قઅௐ੔ํ๏Λݚڀ͢Δඞཁ
͕͋Δɻ
ୈࡾʹ͸ɺݱߦͷ GDP ౷ܭͷશମʹ͓͍ͯ͸ɺGDP ࢛൒ظ଎ใܥྻ͸࣌ؒత
ʹΑΓ஗͘ܭଌ͞ΕΔ GDP ֬ใܥྻͷҰछͷਪఆ஋ʢ͋Δ͍͸༧ଌ஋ʣͱͷղऍ
΋ՄೳͰ͋Ζ͏ɻ͜ͷछͷ໰୊͸౷ܭֶతʹ͸ϚΫϩܦࡁͷʮ஗ΕΛ൐͏ঢ়ଶਪఆʯ
ͷ໰୊ͱͯ͠ཧղ͠ॲཧ͢Δ͜ͱ͕ଥ౰Ͱ͋Ζ͏ɻ͜ͷ໰୊͸ϚΫϩܦࡁ౷ܭͰ͸
ʮϕϯνϚʔΫ໰୊ʯͱͯ͠஌ΒΕ͍ͯΔॏཁͳ໰୊Ͱ͸͋Δ͕ɺ͞·͟·ͳ࿦఺Λ
ؔΘΔͷͰผͷػձʹΑΓৄ͘͠࿦͡Δඞཁ͕͋Ζ͏ɻ
࠷ޙʹͳΔ͕ɺܦࡁֶऀʹΑΔ͜Ε·ͰߦΘΕ࣮ͨূݚڀͰ͸ɺର৅ͱ͢Δݸʑ
ͷϚΫϩܦࡁ౷ܭ͕Ͳͷ༷ͳߏ੒ཁૉ͔Β੒ΓɺͲͷ༷ʹقઅௐ੔ʹΑΓ࡞੒͞Ε
ͨެද஋Λར༻ͯ͠Δ͔ɺͱ͍͏ҙ͕͚ࣝܽͯߦΘΕ͍ͯΔ͜ͱ΋গͳ͘ͳ͍ɻྫ
͑͹͋Δܦࡁ੓ࡦͷಈֶޮՌΛܭଌ͢Δ৔߹ʹ͸ϚΫϩܦࡁ౷ܭΛߏ੒͢ΔɺτϨ
ϯυ੒෼ɺ॥؀੒෼ɺقઅ੒෼ɺෆنଇ੒෼ɺߏ଄มԽ੒෼ɺʹ͓͚ΔͲͷߏ੒੒
෼ʹ͍ͭͯͷޮՌͳͷ͔Λࣝผ͢Δඞཁ͕͋Δͱߟ͑ΒΕΔɻقઅௐ੔ܥྻɺಛʹ
X-12-ARIMAʹΑΔقઅௐ੔ܥྻΛར༻͢Δ৔߹ʹ͸ɺར༻͢Δܥྻ͕࡞੒͞ΕΔ
ࡍʹ͋Β͔͡Ί౰ہऀ͕ଥ౰ͱ൑அͨ͠ Reg-ARIMA ϞσϧΛؚΉෳࡶͳ౷ܭతॲ
ཧʹΑΓਪܭ͞Ε͍ͯΔ͜ͱΛߟྀ͢Δඞཁ͕͋ΔɻଞํɺݪܥྻΛͦͷ··ར༻
͢Δ৔߹ʹ͸ɺݪܥྻʹ͓͚Δقઅ੒෼ΛͲͷΑ͏ʹॲཧ͢Δ͔͸͔ͳΓ೉͍͠໰
୊ͱͳΔɻ͜͏ͨ͠࿦఺ΛΑΓ۷ΓԼ͛ͯ෼ੳ͢Δʹ͸طଘͷ౷ܭత෼ੳखஈ͸ݶ
ΒΕ͍ͯΔͷͰɺϚΫϩܦࡁ౷ܭΛߏ੒͢Δ੒෼Λߟྀͨ͠৽͍͠ܭଌํ๏Λ։ൃ
͢Δඞཁੑ͕͋ΔͱࢥΘΕΔɻ
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ྻ, trend͸τϨϯυ੒෼,seasonal͸قઅ੒෼, noise͸ෆنଇ੒෼, AR process͸॥
؀੒෼,Adjusted ͸قઅௐ੔ܥྻΛද͍ͯ͠ΔɻTC੒෼͸(τϨϯυ੒෼)+(AR੒
෼), قઅௐ੔ܥྻ͸(ݪܥྻ)-(قઅ੒෼)ʹΑΓٻΊ͍ͯΔɻDecompϓϩάϥϜʹ
͓͚ΔܭଌϞσϧͱͯ͠͸ɺਤ2-3Ͱ͸Decomp(1,0,12)ɺਤ 3-1Ͱ͸Decomp(2,2,4)
Λར༻ͨ͠ɻ͜͜Ͱ Decomp(t,c,s) ͷ t ͸τϨϯυ֊ࠩͷ࣍਺,c͸॥؀ AR ߲ͷ࣍
਺, ͂͸̍೥ؒͷपظΛද͢΋ͷͱͨ͠ɻ
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